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PREFACE. 


Amono the modem veterinaiy works published in our 
own country, that there should not be one exclusively 
devoted to the science of anatomy, will not appear 
altogether so surprising when we come to consider the 
opportunities of place an3 circumstance required to cultivate 
this study ; the unwearied assiduity and labour incumbent 
upon any chance of success; and, after all, the probable 
unprofitableness of such a work in the book-mart: for 
(to echo the sentiments of Sir Charles Bell, our highly 
distinguished physiologist) the public really do not com- 
prehend the importance of anatomy a science. 

In the composition of the present work (parts of 
which have already made their apj)earance in ‘ The 
Veterinarian,’) the Veterinart* Lectures, formerly 
pubhshed by the Author, have been freely drafted from: 
at the same time, the old matter has undergone much 
revision, correction, and emendation, and has been 
altogether &esh cast — has been, in fact, arranged in 
a eyst&natic form : a plan, the Author is induced to 
hope, that may tend much to facilitate the progress 
^f the student. On points obscured by any doubt 
or mystery, the Author has consulted the most eminent 
continental veterinary authorities; above all others, the 
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work of M. Girard, Director of the Veterinary School at 
Paris. And in framing his nomenclature in accordance 
with that in use among human anatomists, the Author 
has availed himself of the products of the labours of his 
own countiyman, the clever and indefatigable Stubbs. 
To Mr. Bean, also, who aided him in the dissection of 
the nerves ; and likewise to Mr. Smith, for an account of 
the ear, the Author begs to kindly acknowledge his 
obligations. 

That many, very many discoveries, and most important 
and valuable ones too, yet remam to be made through 
anatomical research, no one conversant in the science will 
pretend to gainsay ; and that they, in the progress of time, 
will come to light, and redound amply to the credit of 
those who may elicit them, is no less the firm persuasion 
than the fervent hope of the Author of the work herewith 
offered to the profession. 


Regent’s Park Rarraclu ; 
Ootober, 1832. 
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INTRODUCTION. 


In all ages have medical philosophers regarded a knowledge 
of anatomy as requisite to the attainment of the science of 
medicine ; but in no age, we may venture to assert, has the truth 
of this opinion shone upon the mind with brighter light than 
at the present time. In this, our own day, we may look 
around and seem to trace the success of each one eminent in 
the healing art to his anatomical acquirements : at least we may 
safely affirm, that not one of our present medical distinguis 
could have gained the same ground without a knowledge of 
anatomy; and he would appear to have reached the highest 
station who has had the wisdom and foresight to make that 
science the foundation of his other professional pursuits. 

However much lack of knowledge and respectability on the 
part of its practitioners may have disparaged it, the Veterinary 
Art itself must claim kindred with human medicine, anatomy 
and physiology being their common parents. Both sciences 
spring from the same source, and must be attained by a like 
course of study. The surgeon has lived to the day to be convinced, 
that no so sure road to reputation and distinction lies open. to 
him as the broad and accessible one through the dissecting- 
room; and the day tjoill come, (should it have hot yet arrived) 
when the Veterinary Surgeon will discover that the same path 
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is the only one which even he can rationally pursue. The age 
of grooms and farriers is on the decline ; and the day fast 
approaching; when science must and will assert the same sway 
over the veterinary profession as she so triumphantly exercises 
at the present day over the medical world at large. 

After this encomium on anatomy; it comes very natural to in- 
quire what we learn or profit by the science. A short and pithy 
answer (though it might be deemed an unsatisfactory one) may 
be given to this question; by repeating, that no really useful 
medical learning can be acquired without it. A professor of me- 
dicine with a mind unfurnished with anatomy and physiology, 
is precisely in the situation of a mechanic who undertakes to 
repair a deranged or broken machine without any acquaintance 
whatever with its mechanism or OQ||*Qtions : both such persons 
are empirics, and worse than empirics — ^impostors in their pro- 
fessions : either of them perchance may do good ; but there is 
ever much to be apprehended that they may be working some < 
irreparable mischief. We hear of wonderful cures being 
performed by persons having no pretensions whatever — ^indeed 
possessing none — ^to medical science; and in this hit-or-miss 
manner of proceeding, it cannot be denied that some valuable 
disQoveries have been made : could we, however, but set 
against these discoveries, brilliant as some of them may have 
turned out to be, a true catalogue of the failures attendant 
upon the experiments in which they had their origin, we are 
eorely afraid the picture would exhibit a complexion which 
even the discoverers themselves could not regard without 
mingled dissatisfaction and remorse. 

Plain and obvious as this necessity for fundamental know- 
ledge must appear to every reflecting mind, yet there are gen- 
tlemen — men of education — enough to be found who commit 
their horses, in disease as in health, entirely to the care of 
their grooms I or, who call to their aid the blacksmith or bell- 
hanger, rather than put faith in a man who is, or ought to be, 
even under every disadvantage, alone qualified to comprehend 
the nature and cause x)f disease. It was once so with hum^ 
medicine: science has, however dispelled the gloom in that 
quarter ; and will as certainly, in the progress of time, in like 
maimer enlighten our own clouded and sunless regions. 
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Want, of edvcaitioii among its mom^bers^ Mernry as we}l aa 
xaedical^ baa dove more: real injniy to the eause of veterimry 
science than any one individual agent besides. Superiority m 
knoivledge is the only effieetiTn weapon we possess, with which 
we are able successfully to combat our opponents: withowH 
that) we may exhibit the shadow, bw(} hold not the substance 
of pre-eminence over those who have for ages had possession 
of the practice of that art, of which we come before the public, 
not merely as practical but as scientific professors. 

By learning anatomy, we become acquainted with the situa- 
tion, form, connection, and structure of every part of the body. 
Its action or use is taught us by the science of physiology. 
From which we proceed to the third natural link in the chain 
of fundamental medical^n^avledge, — pathology, or the doctrine 
of disease. Anatomy prepares the mind for, while it excites it 
to, the study of physiology ; a science no less admired for the 
sublimity of its dogmas, than ardently pursued for its fruitful 
and valuable products. To conclude, let us once move repeat, 
that anatomy forms the groundwork of physiology ; and that 
he who possesses a knowledge of both sciences combined, holds 
in his hand the key to all rational practice, as well in medicbie 
as in surgery, be it human or be it veterinary. 


The science of anatomy adsrits of division into* ffenerai, mi 
particular or descriptive anatomy. 

Geneeal Anatomy treats of the seversd elementary parts or 
simple tissues into which the organs or complicated parts of the 
body are resolvable ; developing their different properties — me- 
chanical, chemical, and vital ; and at the same time exposing 
their various modes of association, by which is constituted 
organization; the phrase "organization^^ being used by ana- 
tomists to imply perfection or adaptation of structure to its 
end, design, or function. 

Faetigulau or Desceiftitb Anatomb v^s parta and 
organsi entire^as we find them : taking eogmsanee of the 
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form and structure of each ; and noting its relations, such as 
situation^ direction^ position^ dimensions^ connection, &c. In 
fact, it is the object of the work before us. 

Anatomy may also be said to be particular when its inquiries 
become confined to any one individual species of animals ; in 
which sense many subdivisions may be made of it, though 
they all become conveniently reduced to three, viz., human, 
veterinary, and comparative anatomy. 

Human Anatomy restricts its investigations to the human 
species. 

Veterinary Anatomy, though perhaps strictly applicable 
(in accordance with its derivation) to beasts of burthen, is, at 
the present day, understood to comprehend all domesticated 
animals ; or, at least, such of them as come more immediately 
into our domestic service. 

Comparative Anatomy extends its view over the whole 
animal creation, but derives its name from a reciprocal com- 
parison of them, or from a comparison of them individually 
with man as a standard ; and acquires importance from the 
mutual illustrations it affords in structure and function. 

The study of anatomy, more, perhaps, than that of most other 
sciences, will be found to be facilitated by systematic arrange- 
ment; and the nearer approach this makes to the end we have 
in view in such studjfc (which is, primarily, physiology), the 
greater seem to turn out the advantages therefrom resulting. 
For this reason, in the work before us, a physiological systema- 
tization has been preferred; by which, parts and organs 
W-o^^tatin^ to one common end or igurgose, will be found 

however, so far from indicating identity of structure, is in many 
instances effected by organs of structures the most dissimilar; 
while, on the other hand, similarity of texture pervades many 
parts belonging to different physiological systems : two facts 
that may be adduced as forming some objection to the ola». 

cation here adopted. But, we conceive, they are both 
oven^ed by ^e insight which the present plan gives us into 
physiology ; the object, let it never be forgotten, we have in 
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Tiew in prosecuting anatomy. The following table exhibits the 


PLAN OF THE WORK. 

SECTION. 

SYSTEM. ' 

# CONTAINED FABTS. 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

Osseous .... 
Muscular . . . 
Circulatory . . . 
Respiratory . . . 

Digestive . . . 

Absorbent . . . 
Urinary .... 

Generative ^ 

i Female 

Nervous .... 
Sensitive .... 
Tegumental • . . 
Plantar .... 

Bones; Laments; Joints. 

Muscles ; Tendons ; Bursm Muoosm. 
Blood; Blood-vessels; Heart. 

Larynx; Trachea; Lungs, 
r Mouth; Tongue; Salivary Glands; Pha- 
J lynx; (Esophagus; Stomach; Intes- 
1 tines; Liver; Spleen; Pancreas. 
Absorbents ; Absorbent (Ilands. 
/Kidneys; Renal Capsules; Ureters; 

1 Bidder. 

/Testicles; Vasa Deferentia; Vesiculw 
[ Seminales; Penis. 

■ Vulva; Clitoris; Meatus Urinarius. 

- Vagina; Uterus; Fallopian Tubes; 
Fimbria ; Ovaries. 

Brain; Spinal Marrow ; Nerves; Ghuiglia. 
Nose; Eye; Ear. 

Skin ; Hair ; Cellular Membrane ; Pat. 
Feet. 


Conformably to this plan, the bones come first under con- 
sideration ; they it is that, being of a nature, hard, firm, and 
inflexible in themselves, form the framework of the animal 
structure ; — that constitute the walls of defence and pillars of 
support to the other parts of the bodyf l!he skeleton presents 
a beautiful illustration of this; it exhibits almost a perfect 
outline of the living animal : 

“How changed I and yet how like !” 

It forms a\togeftier «n oS. 

the united purposes of protection, support, and locomotion. 
The cranium affords an asylum for the delicate organs of sensa- 
tion ; the thorax, a place of security for the vitallj important 
gnes of respiration ; while the four legs, after the manner of tihe 
four columns of a building, support the body, resting npcm the 
feet as their pedestals. Form and strength are Ukewm fen* 
damentally derived from the osseous fabric. The dimenuoM 
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and proportions of parts must necessarily be regulated by the 
bony frame^ and their powers also must be greatly dependent 
upon the nature of this foundation : a fact that has not escaped 
the observation even of those but little acquainted with the 
science of anatomy^ as wq^may gather from the trite remark^ 
that such a horse possesses plenty of bone/^ 

Superadded to all this^ the bones are the agents^ though but 
passive ones, of locomotion ; the active or moving powers being 
the next order of parts — the muscles. And when we come to 
examine into the different forms and proportionate magnitude 
of the bones j the curious and admirable methods by which 
they are fitted and adapted to each other; and the singular 
advantages they, in their relative situations and positions, pre- 
sent to the moving powers, the mqgplo^ ; we cannot fail to be 
struck less with the beauty of the structure of the skeleton, 
than persuaded of what paramount importance a knowledge of 
it must be to him who is setting out in the study of anatomy. 

Compared with other living substances, bone possesses so little 
animal or vital material in its composition, that hardly any differ- 
ence is perceptible in its aspect either in life or death : altogether, 
it is found to bear considerable analogy to inorganized matter ; 
not undergoing that rapid spontaneous decomposition, after the 
departure of life, to which other parts of the body are subject, 
but enduring for ages without losing even its original shape. 

During the earlier^^periods of foetal existence, we find no bone 
whatever in the body— gothing but pieces of gristle or cartilage, 
assuming the forms of the bones into which they become at 
various periods afterwards converted; cartilage being a firm, 
solid, flexible substance, intermediate in its degree of hardness 
between bone and flesh, and serving many useful purposes in 
the animal economy, for which bone would be too stiff, unyielding, 
and brittle, and other material too soft and unsubstantial. For 
this reason it is employed in the temporary place of bone^ in the 
foetus ; and for the same reason, in some parts — ^in the ears, nosei, 
windpipe, &c.^ — is continued as a substitute for it during life. 

Ko less than two hundred and thirty-eight bones are foimd to 
be required to complete the fabric of the skeleton winch (in 
order for them to admit of elasticity and motion) are Umked and 
joined one to another by curious, highly ingenious methods of 
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connections that comes indiacriminatelys under the general 
nomiimtion ofjmnts. Such, however, is the variety observable 
among the joints, that anatomists have found it necessary to 
make some sort of classification of them. The most natural and 
convenient one seems to be that which arranges them in three 
classes : Firsts into membranous joints , formed for elasticity 
only, such as those of the cranium and face. Secondly, into 
cartilago-ligamenious joints, designed both for elasticity and 
motion ; such as the connection existing between the splint and 
cannon bones ; between the bones of the pelvis ; and between 
the vertebrae of the spine, and the ribs and the breast-bone. 
Lastly, into capsular joints, the most perfect but the most com- 
plicated description of articulation, and the one intended solely 
for the purpose of motion, ^jm pie or compound, according as the 
necessities of the parts themselves may require. In the con- 
struction of this kind of joint we find, first, the ends of the 
bones forming it to be nicely shaped and fitted to each other ; 
secondly, the adjusted extremities of the bones to be covered 
with cartilage, to render them smooth and polished like ivory ; 
thirdly, a capsule of a membranous nature attached around and 
investing these cartilaginous ends ; fourthly, lateral and other 
ligamentous chords, running from one bone to the other, to 
strengthen the connection ; fifthly, a fluid resembling the 
white of egg, exuded from the internal surface of the capsule, 
for the purpose of lubricating the cartilaginous ends, and pre- 
serving them from friction. Although such is the general 
composition of this third kind of joint, we find it varied in 
every particular instance to suit the intentions of nature: 
exciting our admiration no less for its inimitable beauty or 
construction than for its wonderful power and efiPect. 

Ending our account of the passive mechanism of locomotion, 
we come to consider the active powers or means by winch the 
machine is set in motion. Little, perhaps, would that person 
imagine, who contemplated simply the dead body, that muscle 
or flesh possessed such capability ; much less would he suppose 
its power to be of that wondeiful nature which experience has 
taught us that it is. Even the anatom^t himself discovers 
nothing in the structure of a muscle to account for such pro^ 
perties; but is compelled, after the most tedious and elaborate 
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research^ to ascribe them to something he cannot explain, 
dependent upon the presence and exercise of the vital energy. 
Only by calling in this mysterious power to his aid, can he 
pretend to oflPer any reason why a piece of flesh that would of 
itself be torn asunder by the weight of a few ounces, should, 
in a living state, be capable of lifting and sustaining a hun- 
dred or more pounds I 

A muscle, anatomically examined, is found to consist simply 
of a congeries of longitudinal fibres, disposed in packets or 
bundles, severally encased in cellular membrane, and by the 
same material connected altogether into one solid body. 
These fibres have, superficially viewed, the appearance of 
being single and indivisible : through microscopic aid, however, 
we learn, that not only are the packeti^made up of bundles of 
fibres of smaller and finer mould, but that even their com- 
ponent fibres are themselves packets of similar composition ; 
in which way we become continually foiled and disappointed 
in our researches after the ultimate or original fibre, where- 
unto no investigator has hitherto arrived. 

Though muscles ordinarily are red, colour is not essential to 
them : it is entirely dependent on the blood contained in their 
vessels, some being naturally white or colourless, like what we 
find them in almost all fish, and many birds. In general, 
muscles possess bulk correspondent to their power, and are so 
shaped and positioned as to have full effect in regard to the func- 
tion they have to p^form ,* while in their situations they confer 
upon the body beauty of outline, combined with exquisite sym- 
metry of form. In number we compute them at about three 
hundred and twelve. And when we come to reflect that most 
of them are susceptible of varied action, and to calculate to what 
extent these actions may be multiplied by different combinations, 
we shall not feel so much surprise at the endless multiplicity 
and diversity manifested in the motions of the body. From what 
has been said, therefore, it appears that the muscles ai^e the 
active or essential agents of locomotion ; the bones, the passive 
part of the apparatus : the two chief ends of locomotion being, 
to enable the animal to obtain food, and avoid such objects as 
may seem anywise offensive or detrimental to him. 

"With few exceptions, muscles are distributed over the body 
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in pairs, or fellows, there being an equal number of cor- 
respondent magnitude and power ranged on either side. And 
their positions and attachments are such as to enable them to 
act as antagonists one to another, either direct or indirect, 
singly or in combination : the grand secret furnishing us with 
the explanation of the vast variety of motion, internal as well 
as external, of which the body is capable. 

The generality of muscles are furnished with what are called 
tendons or sinews ; which being composed of a material me- 
chanically stronger than the flesh itself, but much less bulky, 
serve the useful purpose of connecting the muscles to the part 
to be moved, without at the same time proving an incumbrance 
from their volume. In texture they are dense, tough, and 
fibrous ; and in aspect have a glistening blueish-white hue, 
forming a beautiful contrast with the florid red of the fleshy 
portion of the muscle. 

There is yet another part belonging to the muscular appa- 
ratus ; one that answers the same purpose that the synovia or 
joint-oil does in the interior of a joint ; in the same manner 
as that serves to prevent friction between bones, the bursa 
mucosa, which likewise contain synovia, obviate similar incon- 
venience arising between tendons, or between tendons and 
bones. 

From the organs of support and locomotion, we proceed to 
those concerned in the circulation of the blood over the animal 
machine. These consist of the heart, tie afteries, and the veins. 
The heart in its situation in the middle of the cavity of the 
thorax, operates after the manner of a forcing pump, throwing 
blood into the trunks of the arteries, through whose manifold 
ramifications it is conducted over every part of the body, to be 
afterwards conveyed back again by the veins. In this manner 
are executed the important functions of nutrition, growth, and 
secretion. Blood is to the animal what sap is to the vegetable ; 
it nourishes the body ; supplies new materials for its growth 
and repair ; and, at the same time, becomes the vehicle for the 
removal of the old and worn-out matters ; besides furnishing 
the various secretions, such as bile, urine, semen, perspiration, 
&c., which, by a process alike wonderful and mysterious, are 
elabotated in organs constructed especially for the purpose, 
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through the extreme ramifications of the arterial system. 
Above all, blood is the medium through which the spirit of 
life itself is eliminated and difinsed over the body : eveiy part 
owing its vitality and susceptibility of action to a corddniral 
fresh supply e£ this fiuid. 

These important purposes served by the blood, necessarily 
tending to a consumption as well of its material quantity as of 
its vital principle, k became necessary that means should be 
provided in the animal economy for the replenishment of both 
these losses. Accordingly, we find one system of parts formed 
for the supply of fresh blood ; another for the purpose of the 
vivification of the fiuid. This latter function is performed by 
the BESPiRATOHY SYSTEM, The lungs, constituting that system, 
are two bulky bodies, in structure baling much resemblance 
to a honeycomb, through whose cells a large proportion of the 
blood is conducted by the pulmonary vessels at every round of 
the circulation, in order that it may be exposed to atmospheric 
air, and from ks influence derive those vital properties that 
render it fit for the support of heat and life in every part 
through which it has subsequently to circulate ; experience 
proving to us, that deprivation of blood to a part is followed 
first by the loss of heat, and ultimately of its vitality. In what 
this extraordinary influence of the air upon the blood consists, 
we are only vaguely informed : in truth, we know but very 
little more for certacn concerning it than the palpable change 
of colour the blood uitdergoes, from a very dark to a birght 
scarlet red. 

To make up for the expenditure ia the quantity of blood, we 
find a number of organs provided, comprehended under the 
head of the dioestive system ; the ultimate object of whose 
combined operation is, the transmutation of the food into a 
fluid fit for becoming blood. The organs concerned in the 
process of digestion are — the mouthy in which the food is broken 
down and masticated by the teeth, and at the same time mixed 
with saliva; the pharynce, which receiver the food feom the 
mouth, and by«the act of deglutition transmks k to the 
phagm, the tube that conducts k. into the Hamach^ Within 
the stomach,, the food becomes converted into* a uniform 
homogeiaesns mass, termed chgme ; and tlnis becomes prepared 
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for its farther passage into the mtestinea, in which, from the 
admixture of We coming i&om the liver, and pancreatic juice 
bom. the .pancreas, a further change takes fdace in the aliment 
tarjr mass, attended b7 a spontaneous aepaxation of it into 
avuh parts as are veritably nutritieus, and such as are exore* 
mentitious, ot (Hily fit for being ejected out of the body. The 
nutritious particles assume the appearance of a milky juice, to 
which anatomists have given the name of chyle ; and the pro- 
cess by which it is produced is denominated chyUfieation. 

This brings us to the consideration of the absorbent 
SYSTEM j the absorbent vessels being the conductors of the 
chyle from the cavity of the intestines into the veins, in which 
it becomes mingled with the general mass of blood. Inde- 
pendently of this, however, the absorbents are employed in 
removing old, decayed, or worn-out parts of the body, at the 
time that the arteries are resftoring the loss by the deposition 
of new material ; so that, in point of faet^ the body is under- 
going a continual repair, er rather renovation, thus hi 
maintained in perpetual vigour and aptitude for action. 

The lold worn-out material, together with otihier matters 
conveyed into the circulation, having now become useless and 
excrementitious, we find a channel for their expulsion in the 
caiNABY SYSTEM. This includes the kidneys and the bladder ^ 
the fiarmer being organs of secretion — by wbidi is meant, 
organs having the power, by an action peculiar to Ihemselvea, 
of separating a eubstance or fluid b^m the blood altogether 
dilBEerent from the .blood itself, and which mther answers some 
important purpose in the animal economy, or becomes the 
m^um for the Section of useless or exioremmilitioiw matters ; 
the latter, simply a reservoir for the urine, conttuBing it until 
CQtnveuience may suit for its disdiargo. 

In order for the animal machine, thus constituted, to be sd; 
in action, the nebvoob system becomes necessary ; tW system 
which is the source of all sensation, as well as of all motion, 
and by which the animal is signally elevated beyond the 
viEgetable credion. Sir Charles Bell, who has thrown such 
splendid new light upon this department of anatomy, arranges 
the nervous system in four clwses : First, comiunriag nerxee 
of sensation; second, nerves of volnntary motion; third. 
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nerves of respiratory motion ; fourth, nerves of the sym- 
pathetic system, by which are regulated the functions of nutri- 
tion, growth, and decay, and whatever is directly necessary to 
animal existence. The simplest form of nervous system is 
found to consist in a central ganglion, with a single nerve 
attached to it ; and is exhibited in animals whose organs of 
motion are found to be imperfect. But should the creature pos- 
sess organs of progression, and be endowed with organs of sense 
in addition, then nerves and ganglia are superadded, and a 
sensorium or brain is formed, which becomes at once the seat and 
source of all motion and sensation, the throne of reason, and 
grand focus of every intellectual faculty. In this manner — 

“ Nature, in her productions slow, aspires 
By just degrees to reach p^fection’s height.” 

Intimately in structure connected with, and in function 
entirely dependent upon, the nervous system, is the sensitive 
SYSTEM ; comprehending the nose^ the eye, and the ear. Were 
it not for the nerves interpassing between these organs and the 
brain, we could neither smell, nor see, nor hear ; and in pro- 
portion as these senses in different animals are acute, so we find 
the nervous structures of their individual organs to be more or 
less developed. The nerves belonging to the sensitive organs are 
not included in the foregoing classes : possessing the peculiar 
faculties of taking cegnizance of odour, light, and sound, they 
differ as much from the nerves of common sensation as Sir Charles 
Bell has demonstrated the latter to do from those of motion. 

Exclusively of the nervous influence, the anatomical me- 
chanism of the several organs included in the sensitive system, 
is no less wonderfully than admirably adapted to those ends 
which, in each of them, it is designed to .answer ; and rises far 
more beyond all human art and contrivance than it is possible 
for the mind of man to conceive. That the hound should be 
able, with fatal fidelity to his prey, to pursue the evanescent 
odour of footsteps, is owing to a faculty possessed by the nose ; 
but one equally inexplicable to us, with the extraordinaiy 
telescopic and microscopic powers possessed by the eye, or the 
finer and more delicate sense inhabiting the ear. 

The term of life of every animal being limited to a more or 



INTRODUCTION. 


xxiii 

less distant period^ according to its kind; it became necessary^ 
in order to guard against annihilation^ to make provision for 
the procreation of the species. In the higher classes of animals, 
generation is effected by concurrence of the sexes, the organs for 
the purpose being different in them respectively, though recipro- 
cally adapted to the same end ; but in some animals of a lower 
grade, the sexes are found combined in the same individual, and 
generation takes place without any copulative act whatever. In 
the animals by which we are surrounded in common life, we find 
a male and female sex ; and these are distinguished, in an ana- 
tomical point of view, by the possession of organs of a totally dif- 
ferent character. In the male we have the testicles, which secrete 
the peculiar fiuid from the blood, known by the name of semen ; 
and the penis, an organ Ibrnied for the conveyance and transmis- 
sion of the semen into the womb of the female ; besides seminal 
ducts and reservoirs to contain the fluid until it is wanted. In the 
female we find a vagina or canal leading into the uterus or womb ; 
attached to the horns of which by two serpentine tubes, called 
the Fallopian, are two oval bodies, smaller than the testicles in 
the male, named the ovaries, or female testicles, in which it is 
now ascertained the germ or first rudiments of the forthcoming 
foetus are generated. The organs of the female are set in action 
by the stimulus of excitation they receive from the seminal fluid 
of the male ; and the result of a long, tedious, and myterious 
process is, a foetus — a prototype of its par^ts. 

Covering all and clothing all, we have4he Skin with its coat of 
hair ; which two parts, along with the cellular membrane and fat, 
we have ranged in a system we have denominated the tegu- 
mental. The cellular membrane itself may be regarded in the 
light of an internal covering to the body ; for it clothes or lines 
the inner surface of the skin, being the medium of connection 
between the common integuments and the parts subjacent. The 
fat likewise is much intermingled with the cellular membrane, 
and answers the purpose of a covering ; as well as that of filling 
up vacuities and interstices, and giving a degree of rotundity and 
beauty to the form which the animal would much lack without it. 

Lastly, comes under our notice the system to which we have 
prefixed the epithet of plantar; meaning thereby to denote, 
that it embraces the four feet — the pedestals upon which repose 
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and move the four limbs or columns of support. Though plaia 
aud unobtrusive in their outvard aspect, the feet will be found 
to exhibit an internal mechanism worthy of the atudy and 
meditation of a medical philosopher of the highest pretensions : 
indeed, we are hardly going beyond our warranty in asserting, 
that in no part of any aniinal shall we find a structure exhi- 
biting more beauty of design than is displayed in the anatomy 
of the horse’s foot. In addition to this consideration, how- 
ever, we, as veterinarians, are enjoined, by an imperative duty 
consequent upon its importance in a pathological point of view, 
to examine this part with more than ordinary solicitude; 
thereby, not only that we may obtain a more correct insight 
into the nature of its diseases, but be enabled to exercise a 
scientific control over the mechanic />perations of the farrier. 
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SECTION L 

OSSEOUS SYSTEM. 


OP THE SKELETON. 

The Skeleton is the simple, jointed, bony frame, divested 
of the soft parts and dried. There are two kinds — 

1. The natural skeleton is that in which the bones remain 

attached to each other by their natural connections, denomi- 
nated ligaments. ^ 

2. The artificial skeleton is made by separating the bones 

from all their connections, by macerating or boiling, and after- 
wards joining them again in their natural order and relative 
position, by wire or other means, so as to imitate as nearly as 
possible the natural one ; over which it possesses the advantages 
of cleanliness, distinctiveness, and more or less artihcial mobi- 
lity of the joints. ^ 

Construction. Leaving the head and n^ck out of considera- 
tion, the entire frame will be found to dbme with sufficient prox- 
imity within the limits of a square, formed by drawing perpen- 
diculars, touching the extreme parts before and behind, from a 
horizontal line level with the surface of the groimd, to another 
parallel to it touching the summits of the back. A line extend- 
ed perpendicularly through the middle of this square, divides 
the frame into two nearly equal parts, and falls upon the ground 
(represented by the inferior horizontal line) equidistant from the 
four points of tread ; a line drawn in the horizontal direction 
through its middle, includes the trunk within the upper divi- 
sion of the squ^e, the space formed by the limbs, as well as 
^he limbs themselves, within the lower section. The limbs re- 
present four columns supporting the body, the bones comj^ing 
which, though many of them are obliquely placed, are found, 
on talux^ the aggregate of their directions, to maintam their 
bearing in lines parallel to the common cen^ of gravity, wMch 

1 
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may be said to be represented by the perpendicular line extend- 
ed through the middle of the square : the angular position of 
these bones renders their motions more extensive and facile^ at 
the same time that they, so placed, present convenient and 
powerful levers for the operation of thd muscles. Furthermore, 
the bones forming the limbs are, superiorly, lengthy and few in 
number ; whereas, below the fetlock, they are small, and consist 
of several pieces : the rationale of which is, that the long bones 
are well adapted for extent of motion; the short ones, for re- 
sistance and multiplicity of movemeiits. The head and neck 
operate as a burden, in addition to half of the trunk, upon the 
fore limbs ; although the hind limbs appear the greatest and 
most capable of resistance: this apparent incongruity is re- 
moved when we come to learn that the latter constitute the 
powerful engines of progression. 

Of the multiplicity and variety of^, pieces or distinct bones of 
which the skeleton is composed, most are found to be double, 
or to exist in pairs ; such are the ribs, most of the bones of the 
head, and all those of the limbs : there are, however, several 
single bones ; and these may be regarded as the key-stones of 
the fabric, being in reality the media through which the 
two lateral halves of the skeleton (composed of the bones in 
pairs) are united together into one entire structure. In this 
arrangement, the symmetry of the whole is preserved most 
completely, even as completely as if every bone had had a 
fellow; since both sides or longitudinal halves of the single 
bones exactly correspond. 

The bones so far influence and determine the form of the soft 
parts that in very nlany (perhaps the majority of) instances, 
the animal is recoghised in the appearance of the skeleton ; in 
other examples, however, this is not so remarkable ; in all the 
resemblance can be traced only in certain parts. In general, 
the head, chest, and legs — below the knees and hocks present 
striking outlines of the same parts in the living animal ; where- 
as, the neck, loins, arms, and haunches, have few or no points 
of similitude. 

Division, THE SKELETON is composed of 288 bones, and 
is divided into trunk, Jiead, and extremities. 

The Trunk is subdivided into spine, thorax, and pelvis. 

The Head comprises the cranium and the /ace. 

The Extremities are four in number: two fore and two 
bind. 
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TABULAR ENUMERATION OF THE BONES. 
TRUNK. 


SPINE. 

Cervical Vertebr® . 7 
Dorsal Vertebrae . . 18 
Lumbar Vertebrae . 6 


Total ... 30 


CRANIUM. 

Frontal Bone . . . , 
Parietal Bones— pair . . 

Occipital Bone 

Temporal Bones — two pairs 
Ethmoidal Bone .... 
Sphenoidal Bone . . . . 


THORAX. 

Sternum 1 

Ribs, 18 on each! « a 
side . ... 


Total ... 37 


PELVIS. 

Ossa Innominata . . 2 

Sacrum 1 

Coccygeal Bones, I 
varying from 13 1 15 

Total ... 18 


HEAD. 


1 

4 

1 

1 

10 


{ Malleus *] 
Incus L 

Stapes I 

Obiculare J 


Total . 


14 


FACE. 

Nasal Bones ' 

Superior Maxillary Bones . 
Interior Maxillary Bones . 

Malar Bones 

Lachrymal Bones . . . 
Palatine Bones .... 
Superior Turbinated Bones 
Interior Turbinated Bones 
Vomer — single . . . . 
Lower Jaw 


Teeth . . 
Os Hyoides 


Total 


EXTREMITIES. 


FORE. 


j- Arm Bones. . 


Radius 

Ulna 


Bones of the Knee. 


Pisiform 

Trapezoid 


^ Scaphoid 
^ Lunar 
^ Cuneiform 
Trapezeum 

Large Metacarpal Bone 
2 Small Metacarpal Bones 

Sesamoid Bonca-^Fetloei 
Pastern Bone .... 
Uoronet Bone .... 


Os Magnum | ® 
Unciform J 


Total 


21 


• HIND. 

Femuj — Baunch Bone 
Patella — St^ Bone 

Astra^us . . .1 
Os Calcis . . . L 
Cuboid Bone . . f 
3 Cuneiform Bones J 


ei6 


1 

1 

18 

40 

1 

59 


EoekBanes 6 


The bones below the hock 
correspond in name and num- 
ber to those below the kneO} 


Total 


19 
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CERTAIN TERMS used in descriptive anatomy may re- 
quire some explanation. , , , 

The anatomist views the body in the erect position; the limbs 
preserving, in the direction of the tendency of the P®^’" 

pendicular lines in respect to the trunk, and parallel lines in 
regard to the correspondent fore and hind feet, and also in the 
transTerse direction, in relation to one foot to its fellow ; the 
head and neck maintaining their natural degrees of elevation 
and curvature ; the tail erect. In this position the anatomist 
assumes, to aid him in his descriptions, that an imaginary plane 
extends through the body, bisecting it into lateral halves ; this 
is continued through the neck and head, and descends between 
the legs. The correlative terms, superior and inferior, anterior 
and posterior, require no elucidation, unless it be in regard to 
the head and neck : the line bounding the superior regions is 
considered to extend from the tip of the qpccyx over the occiput 
to the upper lip ; that forming the inferior boundary, from the 
lower lip, along the under jaw, down the neck, and along the 
belly, with some interruption in the croup, to the extremity of 
the tail. The adoption of the compounds of these terms, leads 
to stiU further accuracy in description : such are antero-superior, 
antero-inferior, supero-anterior, irfero-anterior. Sic. Antero-supe- 
lior denotes the anterior compartment of the superior region; 
supero-anterior, the superior compartment of the anterior region; 
and so on. Inner and outer express relation to the bisecting 
plane, running through the middle, median or mesian, region : 
out the compounds mem-superior, mem-posterior, &c., have no 
reference whatever to the middle regions : they simply imply 
the mid^e compartments of the superior and posterior regions. 
According to this arraqgement, every distinct part, the head, 
neck, shoulder, quarter, arm, t^h, is divided, by imagi- 
nary lines, into five regions : — superior, inferior, anterior, poste- 
rior, and middle ; each of which is sub^visible into three minor 
compartments : e. g., the superior region is distinguishable, if 
required, into antero-superior, mesio-superior, and postero- 
superior ; the anterior into supero-anterior, mesio>anterior, and 
infero-anterior; and so with the others. Without this expla- 
nation the anatomical detail, to follow, might prove perplexing 
or even unintelligible : by such preparation, the labour of the 
anatomist is abridged and facilitated; the progress of the stu* 
dent smoothed and accelerated. 
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OF THE TRUNK. 

The trunk comprehends the vertebral cbauij the tboraxj and 
the pelvis. 

I.— THE VEETEBRAL CHAIN. 

Also called the spine^ vulgarly the back-bone^ reaches fi*om 
the occiput to the sacrum^ constituting the bony structure of 
the neck^ back^ and loins^ and consists of thirty separate pieces^ 
denominated vertebr^B, which are classed^ in accordance with the 
part they enter into the formation of^ into cervical^ dorsal^ and 
lumbar. 

Configuration. It bears altogether a resemblance to an S, 
providing the letter be reversed, turned in the horizontal direc- 
tion, and an additional qj^e given to it; thus, — Pro- 
cee^g from the vertex with more or less crest-like curve, it 
sinks into a bend in the opposite direction at the posterior part 
of the neck ; from this, in the back, it at first gradually rises, 
but shortly afterwards pursues the horizontal line, or even dips 
a little J in the loins, however, it rises very perceptibly, forming 
an arch of considerable extent, which, posteriorly, is completed 
by the declivity of the coccyx. 

OF THE VEBTEBBA IN OENEBAL. 

Conformation. The vertebras bear a common resemblance, 
one to another, manifested by the following general characters. 
Every vertebra is in form symmetrical, an^ presents middle and 
lateral divisions. 1st. The middle consists of the body, a cylin- 
drical solid part, having a convex surfalCe anteriorly, a concave 
one posteriorly, and both roughened by the implantation of the 
intervertebral substances ; the arch, extended transversely from 
the sides over the body, so as to include its superior simace ; 
and this surmounted by the spinous process ; lastly, the verte- 
bral, spinal, or medullary hole. 2d. The sides present two 
transverse processes, jutting outward ; four articulatory pro- 
cesses, two anterior and two posterior, having smooth surfaces 
for articulation with those of the vertebrae next to them ; four 
notches, the excavations between the arch and the body, con- 
stituting, by apposition, with others in the contiguous v&cteh^, 
the holes of conjugation. # 

CEBVICAL VEBTEBBJB. 

Larger than the others, and differ more remarkably in their 
individual conformation. — In number, seven ; and named ac- 
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cording to their numerical order, beginning from the head : the 
first, however, has got the designation of atlas, and the second, 
of axis or vertebra dentata. — In figure, quadrangular. Body, 
oblong; anterior surface of it, smooth, convex, heart-shaped, 
apex turned downwards; posterior surface, correspondently 
concave. The vertebral hole is larger than in the other classes, 
alid semi-oval in figure. Two spinous processes; the crest or 
superior one is bifid, cleft and divergent posteriorly, united at a 
sharp angle anteriorly; the inferior (the additional) spinous 
process is curved like an S reversed and inclined ; being 
convex andprominent posteriorly, sharp-edged and curved upwards 
anteriorly. The transverse processes are very broad, but short, 
arise from the body as well as the arch, are bifid, presenting 
four projecting ends, two forwards, two backwards, and are 
each perforated by a foramen ; which transmits the vertebral ar- 
tery and vein. The articular processes dre large, directed hori- 
zontally forwards and backwards, and present broad surfaces 
for articulation; those on the anterior looking upwards and 
inwards, those of the posterior downwards and outwards. The 
notches are found between the articular processes and the body. 

DORSAL VERTEBRJE. 

Volume, less than that of either of the other classes. — Num^ 
her, eighteen; (in some instances nineteen;) distinguished by 
their numerical order, counting from the neck backwards. 
Body small, short, thick, and semi-circiQar ; flattened supe- 
riorly, prominent and edged inferiorly; anteriorly, smooth, 
convex, and heart-shaped ; posteriorly, correspondently coi^cave. 
At the junction of othe arch with the body are situated four 
small cup-shaped articufar surfaces, two presented forwards, two 
backwards, which in conjunction with those next to them form 
sockets for the reception of the heads of the ribs. The verte- 
bral foramen is of less diameter than in the neck, and is oval 
from side to side. Spinous process long and flattened on its 
sides ; thick and triangular or prismatic at its root : presenting 
a sharpened edge forwards, a flat or obtuse border backwards ; 
thick, irregiilar, and tuberous at its summit. Transverse pro- 
cesses, short and thick, incurvated upwards, and tuberous at 
their extremities; their sides presenting circular articulatory 
surfaces fi^r the tubercles of the ribs. Articular processes, very 
short afld proceeding from the roof of the arch : the anterior, 
face upwards ; the posterior, downwards and backwards. There 
aare oidy two notches, and these are smaller than those of the 
cervical ; they are situated between the postmior articulatory 
processes and the costal surfaces upon the body. 
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LUMBAR TERTEBRJE. 

Volume^ between that of the cervical and dorsal. — Number ^ 
in some subjects five, in others six. Body, short and thick : 
flattened superiorly, prominent inferiorly ; and bearing much re- 
semblance to that of a ^dorsal, only that it is something larger, 
is oval from side to side, and thicker anteriorly than posteriorly : 
its articulatory convexity in front and concavity bebwd assume 
also rather an oval than a heart shape. The vertebral hole is 
semi-circular, and of larger diameter than in the dorsal verte- 
brae. The spinous process is shorter than most of the dorsal ; 
has broad flat sides ; protuberates at the front of its summit ; and 
stands erect with a very slight inclination forwards. The trans- 
verse processes stand out horizontally, at right angles from the 
body, slightly inclined in ^ the form of arches: are long and 
broad; flattened above and below ; and gibbous at their extremi- 
ties. The articulatory processes, though small when compared 
with the cervical, are larger than the dorsal ; they project from 
the roof of the arch in the horizontal direction ; the anterior, 
protuberate at their extremities, are wide apart, and present 
concavities inwards ; the posterior, are nearer together, and pre- 
sent convexities outwards. The notches are similar to those in 
the dorsal vertebrae. 

PECULIARITIES OF THE VERTEBRA. 

Of the cervical, four vertebrae are distinguished by peculiar 
•characters. * 

The First Vertebra, inappropriately named the atlas ^ (for 
the head is suspended from it instead of being supported by 
it,) is defective in the essential vertebral properties; being 
simply an irregular ring with broad projecting sides. It has no 
body ; the place being in part supplied, in the articulated spine, 
by the odontoid process of the second vertebra, for the recep- 
tion of which, the infero-posterior part of the ring is made 
smooth and articulatory ; this sometimes reduces the ^mensions 
of the vertebral hole, though it remains even then the most ca- 
pacious of any, and measures more from side to side than con- 
trariwise : its ioferior surface is deeply impressed by the odon- 
toid ligaments. It has no superior spinous process, but there 
is a prominence in the situation of it ; and the inferior sj^e is 
shorter, thicker, and more obtuse than the others. The trans- 
verse processes are broad, undivided, lateral plates, sloping 
downwards, perforated by three pairs of foramina : one po8teri« 
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orly to their middles^ tlirough which run the vertebral arteries ; 
two through their anterior parts^ one of which is dirQCjted out- 
wards and downwards, the other runs inward and opens into 
the vertebral canal: the latter give exit to the sub-occipital 
nerves. The anterior articular processes are represented by four 
horizontal projections, with semicircular borders, whose internal 
surfaces are smooth, look towards each other, and together 
form two lateral concavities for the reception of the condyles 
of the occipital bone. The posterior articular processes are 
formed into broad, triangular, convex, smooth surfaces, looking 
backwards, with an inclination inwards. 

The Second Vertebra, or auAsy also denominated the rfew- 
tata (from a peculiar projection anteriorly, which in the human 
subject is resembled to a tooth) is the largest of the cervical class, 
exceeding the others, however, more in length than in breadth. 
The body is elongated, and (in plac# bf a hemispherical termi- 
nation) anteriorly, presents the remarkable process named the 
odontoid, which is smooth and convex below, where it articu- 
lates with the infero-posterior part of the ring of the atlas ; ex- 
cavated and impress^ above by the odontoid ligaments. The 
spinous process is very broad, and forms an elevated crest, 
bifid posteriorly. In front of the body are two oval foramina, 
corresponding to the holes of conjugation. The transverse pro- 
cesses are slender, and have o^y posterior extremities; the 
holes through them ^e also small. The anterior articular pro- 
cesses are represented by two broad ovoid smooth surfaces ; united 
with the sides of the odontoid projection ; and sloped off back- 
wards, both above and below, to admit of free motion between « 
them and the posterior articular surfaces of the atlas. 

The Third, Fourth, and Fifth possess the genuine cha- 
racters of cervical vertebrae, and closely resemble one another ; 
the third, however, has commonly a more elevated superior spine 
than either of the others, and is narrower across the mesio- 
Buperior part of the body, measuring from the roots of the arti- 
cular processes : which mmension increases in the fourth, but is 
greatest in the fifth. 

The Sixth has no inferior spine; and its transverse pro- 
cesses are trifid, consisting each of three eminences. 

The Seventh Cervical Vertebra is the shortest, and 
in its general conformation partakes of the character g £ the 
first dorsal. Its body posteriorly presents two semilunar arti- 
cular hollows for the formation of the sockets for the ribs. The 
superior spine is elevated and sharp. The fransverse processes 
ape short, obtuse, and not perforated. 
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Of the dorsal vertebrse^ the distinctions are less nnmeronB 
and striking. 

The. First Dorsal Vertebra has a cervico-dorsal confor- 
mation^ manifested in the form of the body^ the length and 
sharpness of the spinous process^ the protuberance and single- 
ness of the transverse processes, the breadth and direction of 
the articular processes. 

The Second Dorsal Vertebra differs from the others 
in the curvation of its spine backwards, against that of the 
third ; and in the breadth and direction of its anterior articular 
processes. 

The other dorsal vertebrae are distinguishable principally 
from the comparative form and length of their spines. The 
first spine is short compared to the second, and terminates in a 
sharp apex ; the second has a broader extremity, and in some 
instances is bifid ; the succ^tlding grow broader, and more ob- 
tuse at their ends until they assume a form similar to those of 
the lumbar vertebrae. The fifth spine is generally the longest ; 
the 12th or 13th the first that assumes the lumbar character. 

M. Girard correctly observes, also, that the articular depres- 
sions upon their bodies for the heads of the ribs are less deeply 
marked as we proceed backwards. 

The Eighteenth Vertebra, and the seventeenth generally, 
have no articular surfaces upon their transverse processes, but 
whole ones upon their bodies for the ribs. 

In the lumbar region — 

The First, Second, and Third have broader spines, and 
their articular processes are nearer together; The Fourth 
possesses a surface for articulation with l£e hfth on each trans- 
verse process ; The Fifth assumes somewhat of the character 
of the first piece of the sacrum, and has four surfaces for arti- 
culation on its transverse processes ; two anteriorly, opposed to 
those on the fourth ; two posteriorly, adapted to s imilar suifaces 
on the sacrum. 

GENERAL REMARKS ON THE VERTEBRAL CHAIN. 

The Spine exhibits for consideration four surfaces and two 
extremities. 

Surfaces — ^Extremely irregular, presenting various eminences 
and]JprojectionB,piollows, grooves, and foramina. 

Superior Surface — ^In the neck, broad and (from the abeenoe 
of spinous processes) preserving a general level; the equality 
beii^ interrupted only, anteriorly, by the spinal crest of the 
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vertebra dentata; posteriorly, by the spine of the seventh ver- 
tebra. In the back and loins, the surface oflPers a continued 
series of spinal projections; long, with broad tuberous ends, 
sloping backward, in the withers ; short, erect, with broad sides, 
and terminated by oblong ridges, posteriorly. On the sides, 
running close to the roots of the spinous processes, extending 
from the dentata to the last lumbar vertebra, are the vertebral 
grooves, filled by the spipal and semi-spinal muscles belonging 
to the neck, back, and loins. 

Inferior Surface — Presenting great uniformity from the gene- 
ral regularity of the inferior cervical spines and the angular 
portions of the bodies of the dorsal and lumbar vertebrae; 
excepting, that the sixth cervical spine is defective, and that 
the one or two last lumbar vertebrae are flattened inferiorly. 

Lateral Surfaces — Very irregular. Presenting, in the neck, 
broad, bifid, transverse plates, with capp.cious vertebral channels 
or grooves between them and the Articulatory processes above, 
which are occupied principally by the complexus major. Under- 
neath these grooves run the foramina for the vertebral blood- 
vessels ; and through their sides pass the holns of conjugation. 
“In the back and loins the holes of conjugation are situated 
immediately behind the transverse processes ; and the lumbar 
vertebrae alone possess lateral vertebral grooves, but which are 
very narrow compared with those along the neck. 

Extremities — Broad and articulatory. The anterior excavated 
to receive the occipital condyles; the posterior, transversely 
oblong, presents three smooth surfaces for articulation with the 
sacrum. 

Vertebral •Capacious and semi-oval through the neck ; 

transversely oval and ^ small through the back; semi-circular 
through the loins, and of greater diameter than in the back, less 
than in the neck. United, anteriorly, with the cavity of the 
cr^um;. continuous, posteriorly, with the sacral canal. Con- 
tainiug the spinal marrow and its membranes. 

II. — THE CHEST. (THORAX.) 

The thorax or chest is the ample conoid cavity constituting 
the anterior part of the trunk, formed by the ribs laterally and 
the sternum inferiorly, in which are contained the organs of 
respiration and circulation. 

THE RIBS. 

Number. Thirty. six; ranged in pairs, eighteen on either 
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side : occasionally there exist thirty-eight, and even forty ribs. 
They are distinguished by their numerical order, counting from 
before backwards. 

CoTtformation. In general similar : they are elongated, curved 
or twisted, convex along their outer sides, concave along their 
inner, and taking a direction from within outwards and from 
above downwards ; they vary, however, in their length, degree 
of curvature, and obliquity of direction. 

Division. Into true or sternal ribs, and false or asternal; 
the former, nine in number, being those whose cartilages are 
actually inserted into the sternum ; the latter, the remaining 
nine, being only connected therewith through the. intervention 
of others. Each rib possesses two extremities, two surfaces, 
and two borders. 

Extremities. The superior or Vertebral, comprehends — 1, The 
head, the protuberant or aptero-superior portion, presenting 
two convex smooth surfaces, for articulation with the bodies of 
the vertebrae between which it is received, an4 these divided by 
a rugged notch, into which is fixed the inter-articular ligament 
of the head. 2. The neck, the contracted part, supporting the 
head. 3. The tubercle, the prominence behind the head, at the 
root of the neck, which has a flat smooth surface for articulation 
with the transverse process of the hinder vertebra connected 
with the head. 4. In front of the tubercle, running across the 
back of the neck, is a groove, along which inake their exit 
branches from the intercostal vessels and nerves. The inferior 
or sternal extremity swells a little in volume, and is of less 
compact or more porous texture than the bone above ; it is 
terminated by an oval roughened depressidh ; from this takes 
root the cartilage of the rib, which thenoe proceeds at an angle 
more or less obtuse and rounded to the sternum. 

Surfaces. The external is convex and more or less uneven. 
The ribs do not form regular arches; they project outwards 
from the spine, and then curve suddenly downwards, the pos- 
terior ones at the same time inclining backwards: the place 
where the rib commences its descent, the most curved or crooked 
part, is named its angle. In all the long ribs this surface, an- 
teriorly, is more or less grooved for the attachment of the ex- 
ternal intercostal muscles. — ^The internal surface is uniformly 
concave, smooth, and polished. It is lined by the pleura. 

Bord^s. With the exception of the first and last ribs, the 
anterior borders are thin and sharp; the posterior, obtuse and 
rounded : the former give attachment to the intercostal mus- 
cles ; the latter, along the upper half, however, only, present 
grooves in which run the int^costal vessels and nerves. 
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^ Peculiarities, The first is the shortest and thickest of the 
ribs ; its upper part is rounder^ and its lower broader and more 
expanded than any other : it is but little and irregularly arched^ 
and the concavity of its arch is turned directly forward. The 
second is a remarkably straight rib^ being only curved in its 
neck. From the second the ribs progressively increase in 
breadth to the seventh, in length to the ninth, and in curvature 
to the very last ; the eighteenth being in proportion to its length 
the most crooked rib : from the tenth, tiie ribs grow shorter, 
narrower, and more obtuse or rounder in their borders. The 
posterior differ also from the anterior ribs in being curved 
throughout their entire length ; whereas the former are only 
very perceptibly bent at their angles. In the eighteenth, and 
sometimes in the seventeenth rib, the articulatory surface of 
the tubercle is confounded with that of the head, and the neck 
is wanting. , , 

Thb Cartilages op the Bibs, properly so called in the 
young subject, reqpive depositions of osseous matter as the animal 
advances in life, until at length they acquire rather the charac- 
ter of spongy fragile bones than cartilage. They correspond in 
number to the ribs, and like them increase in length from the 
first to the ninth or tenth, after which they progressively de- 
crease; but this is liable to variation: the first cartilage is 
remarkably sho^; those belonging to the true ribs are in 
general not very long, but broad, thick, and resisting; those 
proceeding from the false ribs are, on the contrary, mostly very 
long and comparatively slender, and incapable of offering much 
resistance — are, in fact, so formed and connected that they 
admit of considerable motion. 

o 

THE BREAST-BONE. (STERNVM.) 

Conformation, The sternum (being a single bone) is symme- 
trical in its form, shaped, altogether, like the keel of a ship ; 
pnosteriorly, fiattened from above downwards ; anteriorly, from 
side to side. It is composed of seven irregularly formed bones, 
and of the ensiform and cariniform cartilages. 

Division, Into four surfaces and two extremities. 

The Superior and Inferior Surfaces are pyramidal in figure, 
being broad posteriorly, contracted into borders anteriorly : the 
former, dightly concave, terminates between the cartilages ojf 
the first two ribs; the latter, irregularly convex, ends m the 
cariniformc cartilage. 

Lateral Surfaces are broader anteriorly than* posteriorly. 

Hie three foremost bones present broad, superficial, lateral con* 



ANATOMY OF THE HORSE. 


13 


cavities ; the four hindermost, projecting lateral borders, which 
incline downwards and form the boundary lines between the in- 
ferior and lateral surfaees. The indentations upon the fore and 
hind parts of the separate boneefj^ form, in the united state, 
laterel concavities for the reception of the cartilages of the ribs : 
the hindermost bone, itself, receiving two entire cartilages. 

The Extremities are constituted of projecting cartilages . — The 
Cariniform Cartilage^ arising in a curve from the inferior border, 
forms a prominent and remarkable convexity in firont, flattened 
on either side, and affords attachment to the stemo-maxillares 
and stemo-thyro-hyoidei. The Xiphoid or Ensiform Cartilage 
is fixed to the last bone, and assumes a form in some measure 
correspondent therewith, being broad and flattened above and 
below ; it is terminated however by a thin border, to the figure 
of which it owes its name, though this is subject to much 
variation. ^ , 


GENEBAL REMARKS ON THE THORAX. 

Form, That of a truncated cone slightly incurvated, the 
basis of which is cut obliquely, from above downwards and 
from behind forward j the point of the apex cut off perpendi- 
cularly ; the axis running in a direction from the front back- 
ward and downward. 

Dimensions, The antero-posterior diameter is the greatest. 
As we approach the apex the perpendicular more and more ex- 
ceeds the lateral measurement; towards the basis, in conse- 
quence of the sides diverging, these two diameters be^me about 
equal. * 

Division, Into two surfaces and two circumferences. 

Exterior Surface, — ^Presenting, anteriorly,t he cariniform car- 
tilage projecting from the sternum, with its sharp edge tumlK 
downwards, for affording attachment to the pectoral muscles; 
laterally, the convexities of the costal arches and their carti* 
lages, and between them the intercostal spaces filled by the 
intercostal muscles; su^riorly, the dorsal spines, trtosverse 
processes, and ve:i^bral grooves; inferiorly, the sharpened 
lower border of the sternum, terminated by the xiphoid carti- 
lage. 

Interior Surface — ^Formed, bdow, by the incurvation of the 
sternum and xiphoid cartilage; on the sides by the smooth 
concavities of the ribs together with their cartilages; above 
and along the middle, by the angular, smooth, descending por- 
tions of the bodies of the dors^ vertebrse ; above and ai^g 
either side, by an oblong foisa formed by the angles of the 
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into whiclL are received the superior thick borders of the 
lungs. 

Anterior CircMW^erewce^Perpendicularlysemi-oval, the small 
end turned downwards ; bdlinded by the first dorsal vertebra, 
the first pair of ribs, and the sternum ; making a passage for the 
trachea, oesophagus, longus colli, carotid arteries, jugular veins, 
vertebral arteries and veins, axillary arteries and veins, par 
vagum, sympathetic and recurrent nerves, and thoracic duct. 

Posterior Circumference — Wide, but most extensive from 
above in the antero-inferior direction; bounded by the last dor- 
sal vertebra, the ensiform cartilage, the last two ribs, and the 
false cartilages; affording attachment to the abdominal mus- 
cles, but more particularly to the diaphragm, by which the 
intervening space is occupied. 

III.— THE ePELYIS 

Forms the posterior boundary of the trunk ; is connected 
with the spine, and supported by the femoral bones ; presents a 
large, irregular cavity, open^before and behind, in which are 
contained part of the intestines and the urinary and genital or- 
gans ; and is composed of four bones, — the sacrum and o^s coc- 
cygis, and the two ossa innominata. 

THE EXJMP-BONE. (oS SACEXJM.) 

Situation. At the superior part of the pelvis, continued from 
the vertebral chain between the ossa ilia. 

Figure. Resembling the lumbar portion of the spine, from 
which it declines** with a slight bend, presenting a convexity 
externally, a concavity internally, thereby augmenting the area 

the pelvic cavity. 

• Division. Into two surfaces, two borders, a base, and an apex. 

Superior Surface — ^Very irre|tilar. Presenting, Ist, On the 
mesian line, five considerable eminences, corresponding to the 
lumbar spines, from which they differ in sloping in an opposite 
direction, in increasing in breadth, while they diminish in 
length, from first to last. 2dly, Laterally, two superficial 
grooves, pierced by the four superior sacral foramina, through 
which pass out the superior sacral nerves. 

Inferior Surface — Regular, smooth, and slightly concave. It 
presents — Pour transverse lines of demarcation, denoting the 
original division of the bone into four separate jueces. These 
are bounded laterally by two superficial grooves, pierced by four 
pairs of inferior sacral foramina, through which make exit the 
corresponding sacral nerves. ^ 
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Lateral Surfaces — Thick anteriorly, growing tlun posteriorly, 
and presenting slight protuberances, (corresponding to the ver- 
tebral transverse processes,) which serve for the attachment of 
the sacro-iliac ligaments. ♦ 

Base — Composed of a middle and two lateral parts. The 
middle presents a convex articulatory surface, transversely oval, 
for adaptation to the last lumbar vertebra ; surmounted by two 
articulatory processes, between which are received the last two 
of that name of the loins ; and having on its sides two notches 
of conjugation for the last pair of lumbar nerves. The lateral 
or anterior transverse processes, broad, thick, and projecting, 
and triangular in figure, point forwards and upwards as well as 
outwards : superiorly, they have two surfaces of articulation for 
the ossa ilia; anteriorly, two others which unite with the last 
transverse processes of the loins. 

Apew — Presents also an oyal surface, which articulates with 
the foremost bone of the tail ; having on its sides two notches, 
for the fifth pair of sacral nerves ; and, farther removed outward, 
two little posterior transverse processes. 

The Sacral Canal for the spinal marrow is triangular in 
figure, and gradually contracts its diameter from before back- 
wards. 

Development. In the young subject this bone consists of five 
distinct and separable pieces, united, one to another, by a fibro- 
cartilaginous substance which in the adult is converted into 
bone. 


THfi TAIL-BONES. (oSSA COCCY^GIS.) 

Situation, Behind the sacrum, to which the coccyx forms an 
appendix. 

F(yrm, {Of the coccyx entire,) Conical, elongated, and more or 
less curved. w 

Corformation, The coccyx or tail is constituted of several 
small bones resembling vertebrae, varying in size and develop- 
ment, and also in number from thirteen to eighteen. 

Division, As a whole, the coccyx presents for consideration 
two surfaces, two borders, a base, and an apex. • 

Superior Surface — Convex. The two mid sometimes three 
first bones possess complete bony arches, fix)m which arise one or 
two spinous eminences giving attachment to the erectores coccy- 
gis, and consequently they possess an uninterrupted spinal canal ; 
in the following two or three pieces, the spjn^ arch becoming 
gradually more defective, the dos^ canal degenetates nlto a 
channel, open superiorly, f^d that in the four or five subsequent 



16 


ANATOMY OF THE HORSE. 


pieces into a simple groove ; until at length all traces of such 
formation disappear. 

If^erior Surface — Concave. The first bone possesses breadth 
and flatness inferiorly^ the^same as a lumbar vertebra: the 
. others display less and less of the vertebral character back to 
the fifth or sixth, after which they present angular borders. 
Into these parts are inserted the depressores coccygis. 

Lateral Borders. The three or four anterior bones have trans- 
verse processes, increasing in length with their priority ; which 
give attachment to the sacro-sciatic ligaments, and also to the 
curvatores and compressores coccygis. The fifth and subse- 
quent bones are noting more than cylindrical forms, and differ 
in little else than in a regular respective diminution in volume. 

Base — Presents an oval surface for articulation with the end 
of the sacrum; and also two little articulatory processes, receiv- 
ing between them correspondent ^i^cral eminences; and below 
these processes two notches, for the transmission of the fifth 
pair of sacral nerves. 

Apex — Obtuse and rounded. 


THE HIP, HAUNCH, OR EDOE BONES. (oSSA INNOMINATA.*^) 

Situation. Forming the lateral and inferior parts of the pelvis. 

Form. Very irre^ar; large and flat; broad at the extre- 
mities, which turn in different directions ; middle portion con- 
tracted. 

Division. Into two surfaces and four borders. 

The External or- Dorsal Surface — ^Divided by the contracted 
portion in the imdd|p into two parts. The anterior part, also 
^tinguished as the dorsum ilei, is even and smooth, slightly 
concave, triangular in figure, and faces outwards and, back- 
wards : it affords attachment the glutei, maximus et in- 
temus. — The posterior division presents, outwardly, the ace- 
tabulum or cotyloid cavity, hemispherical, mearly three inches 
in diameter, looking outwards and downwards, surrounded 
by a prominent lip of bone which is interrupted below by 
a notch, and havmg a roughened depression in its middle 
into winch is implanted the round ligament confining the 
head of the os femoris within the cavity; above and in front 
of the acetabulum the bone is depressed and roughened in two 
places from which takes root the bifurcated tendon of the rectus 

* I&terallj, wmamed bones; bat aniswenng to the other English appella- 
tions, ^ 
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femoris ; to the inner side of and below the cavity is the obtura- 
tor foramen, a large oval opening, closed by an expansion of 
ligament, through the anterior part of which is a perforation for 
the passage of the obturator vessels and nerves. Behind the 
foramen the surface is broad, even, and smooth, and gives origin 
to the abductor muscles of the thigh ; above the foramen, it is 
smooth but rounded, over which part play the obturator inter- 
nus and gemelli. 

The Internal or Ventral Surface — Divided the same as the 
external. The anterior part faces inwards and forwards, is 
slightly and unevenly convex, has a superficial scabrous depres- 
sion posteriorly, marking the place where the bone rests upon, 
and has strong ligamentous attachment to the transverse pro- 
cesses of the sacrum: the remainder of the surface below is 
occupied by the iliacus, the part above being opposed to the 
sacrum. — The posterior pact*is subdivided by a prominent border 
(upon which is a rough mark showing the point of insertion of 
the psoas parvus) into a small triangular superficial concavity, 
looking forwards, which gives origin to the sartorius, and an ex- 
tensive but irregular one directed upwards ; this last is much 
consumed by the obturator foramen, posteriorly to which the 
surface is remarkably smooth and slightly excavated for sustain- 
ing the bladder. 

Anterior Border — Sigmoid in figure, slightly concave and thin 
in the middle ; terminating, behind, in a sharp salient angle, the 
posterior iliac spine j before, in a thick quadrangular part which 
gives rise to foair eminences : the two larger ones are the antero- 
superior and antero-inferior iliac spines; the two smaller, tubercles 
or appendices to them. The border itself is called the crista 
ilei. It affords attachment to the longissimus dorsi, obliqui 
abdominis, extemus et intemus, and transversalis abdominis. 

Posterior Border — Having its anterior third thick and scab- 
rous, where it is united through the intervention of fibrous car- 
tilage with its fellow, forming the symphysis pubis ; posteriorly 
to this, it grows thin, which part has also a ligamentous connec- 
tion with the opposite bone, and afterward recedes from its 
fellow, terminating outwardly in a thick, oblong, waving, wmgh- 
ened prominence, called the tuberosity of the ischium, to which 
are attached the adductor magnus, bicep femoris, and abductor 
tibialis, and ^so the sacro-sciatic ligaments. 

The Superior Border — ^Extending feom the posterior iliac spine 
to the ischiatic tuberosity, is waving in its course, forming an ir- 
regular semicircle, and presents along its anterior two thirds a 
shai^ edge, which opposite to the acetabulum is roughened by 
the impl^tation of me sacro-sdatic ligaments ; after .this it 

2 



18 


ANATOMY OF THE HORSE- 


rounded by the play over it of the obturator intemus and ge- 
melli^ and at length ends insensibly in the tuberosity. — There is 
a lesser superior border, running from the tuberosity to the 
acetabulum, whose posterior half is prominent, very sharp, and 
irregular, forming the ischiatic spine. 

The Inferior Border — Describes a sigmoid flexure : it extends 
from the anterior iliac spine to the symphysis pubis. Its anterior 
third is sharp; about its middle is a medullary hole running 
backward; here it gives rise to two borders: one obtuse and 
smooth, ending at the edge of the acetabulum ; the other, more 
prominent and sharp, is the linea ilio-pectinea, or brim or 
boundary of the cavity of the pelvis, running onward to the 
symphysis. Upon its anterior part is a rough place, the dio- 
pectineal eminence, marking the insertion of the psoas parvus ; 
posteriorly are two rough eminences, with a groove between 
them wherein run the united tender of the psoas magnus and 
iliacus : to the outer one, the pubic spine, is fixed the external 
chord of the abdominal ring. 

Connection, Anteriorly and inferiorly with the sacrum ; pos- 
teriorly and inferiorly and in the middle with each other ; out- 
wardly with the femoral bones. 

Development, In the foetus this bone is separable into three 
distinctly formed pieces : — the ileum, the largest division, the 
triangular plate in front ; the ischium, the part projecting back- 
wards ; and the pubes, the inferior and middle portion. They 
all contribute to the formation of the acetabulum ; the ischium 
and pubes together form the obturator foramen. These parts 
speedily complete their bony union after birth ; and the ischium 
and pubes the soon^t. 

* » 

OP THE. PELVIS IN GENERAL. 

Divmo^^Into exterior and interior^ inlet and outlet. 

The Exterior presents — in front, the crest and anterior and 
posterior spines of the ileum ; behind, the divergent tuberosities 
of the ischium ; on the sides, the triangular planes of the ilea 
which are clothed by the gluteal muscles, the acetabula, and, 
between them and the ischiatic tuberosities, Hie rounded smooth 
sur&ces of the ischia, over which play the rotating muscles of 
the haunch ; above, the sacrum ; below, the symphyses of the 
pnloes and iacTaia •, laterally aad tefenorly , between the symphy- 
ses the aeetalmVa., the foxamixia obturatoTia,. 

^ The Interior divided into two compartments by a prominent 
eiremmferent line forming the brim of the pelvis : the open irre* 
gular $pace before this line, is the inlet or^ntry; behind it, com- 
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mences the cavity of the pelvis, which again is bounded poste- 
riorly by the outlet. The lateral walls of the cavity are formed 
principally by the ilea; the ischia and pubes, united at their 
symphyses, including the obturator foramina, are mostly con- 
sumed in completing the cavity below ; while the sacrum alone 
constitutes the superior boundary. The supero-inferioy diameter 
of the brim in the young subject exceeds the lateral; in the 
adult mare these two diameters, and also the antero-posterior 
length of the cavity, measuring from the brim to the extreme 
points of the ischiatic tuberosities, are about equal — about ten 
inches. 

The Inlet displays — laterally, J;he ilea, with their thin project- 
ing anterior spinous processes ; superiorly, the promontory of the 
Sacrum and the sacro-iliac articulations ; inferiorly, the grooves 
for the psoas and iliacus, and the symphysis pubis. 

The Outlet presents •three notches : two lateral, very exten- 
sive ; one middle, considerably smaller. The two former, named 
the great sciatic notches, constituted by the posterior borders 
of the ileum and ischium and the sides of the sacrum, are prin- 
cipally occupied by the sciatic ligaments, although they give 
transit to the pyramidal muscles, the gluteal and obturator ves- 
sels, and the sciatic nerves. The middle notch is the pubic 
arch, formed by the divergence of the ischiatic tuberosities : it 
is occupied in either sex by the urinary canal. 

OF THE HEAD. 

The head is an oblong quadrangular foriq, broad and flattened 
on its sides, narrow and contracted anteriqrly and superiorly, 
bulky at the opposite points, hollow interiorly. It is remarkable 
for the prolongation and capaciousness of the parts devoted to 
the formation of the nose and mouth, and for the diminished 
sphere of the cranium. It constitutes the antenormost part 
the skeleton, is articulated with the spine by which it is sus- 
pended, and is divided into cranium and fEU^e. 

I. — THE CRANIUM. 

The cranium or brain-case is but small when compared with 
the bulk of the body in general : it forms the sujpero-pqsteript^ 
part of the head ; is prom^ent and convex, supenorly and 
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riorly tod posteriorly, of the occipital; laterally, of the four 
temporals ; inferiorly and anteriorly, of the ethmoid ; inferiorly 
and in the middle, of the sphenoid ; inferiorly and posteriorly, 
of the occipital bone. 

FRONTAL BONES. (oSSA FBONTIS.) 

Bituation. The frontal bones form the antero-superior part of 
the cranium, that broad flat part which we term the forehead, 
and which in the living horse is commonly marked with a patch 
of white hair, denominated a star. 

. Figure — I^egular. Flat, superiorly ; concave, underneath. 

Division — Into two surfaces and four borders. 

The External Surface is flat and smooth, sometimes even 
slightly depressed in the situation of the frontal sinus. Pro- 
jecting from it outwardly is the extejjmal'orbital process, forming 
the frontal arch and articulating with the temporal bone ; un- 
derneath, the arch is excavated for the reception of the lachry- 
mal gland ; and through its inward end is a hole, (in some rare 
instances, two,) the supra-orbital foramen, for the transmission 
of a small artery and nerve of the same name to the forehead ; 
below the foramen, internally, is a small depression, marking the 
place of attachment of the cartilaginous pulley belonging to the 
superior oblique muscle of the eye. IVom below and behind 
the arch proceeds downwards and backwards the internal orbital 
process or plate, divided into two by a notch into which pro- 
jects the wing of the ethmoid bone, whose extremity is received 
into a mortise formed within the base of this plate ; this part 
also articulates, witfiin the orbit, inferiorly, with the sphenoid,^ 
posteriorly, with the* temporal, and, anteriorly, with the lachrymal 
and superior maxillary bones. The anterior portion of this pro- 
cess, behind, where it joins the sphenoid, is pierced by the in- 
ternal orbital foramen, which gives passage to the lateral nasal 
nerve ; the surface behind the posterior portion is smooth and 
depressed, making by union with it part of the temporal 
fossa. 

The Internal Surface is divided by a vaulted cranial septum 
into two unequal concavities ; the posterior forms a cap for the 
anterior lobe of the cerebrum, which rests upon the septum, the 
indentations upon the surface answering to the cerebral emi- 
nences; the anterior concavity constitutes the frontel sinus, 
whose interior is much enlarged by the slant taken by the 
Upturn, and the cavity continues to extend with age until it 
occupies the entire front of the bone. One frontal sinus is 
sepaiisted from the other by the nasal spine, composed of a' 
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Ittmina from each bone; there are also sereral imperfect septa 
traversing the interior « each ainus^ partially dividing it into as 
many different chambers. 

Borders — Denticulated and squamous. The posterior or pa* 
rietal is arched^ describing segments of two distinct circles, one 
running from within outwards, the other from above down- 
wards, and is overlaid by the parietal and temporal bones. The 
anterior or nasal border is waving, inclines backwards as well 
as outwards, is terminated internally by the nasal process, and 
is overlapped by the nasal and lachrymal bones. The ^ntal 
border is straight ; broad and triangular anteriorly, where it 
forms the septum between the sinuses ; it unites with its fellow; 
and has at the place of junction, internally, a slightly elevated 
longitudinal crest or spine, which with the opposite one forms a 
groove for the reception of the longitudinal process of the dura 
mater. The ethmoidal ok puter border is irregular, forming a 
junction with the lachrymal and sphenoidal, and, by overlap- 
ping, with the ethmoidal bone* 

PARIETAL BONE. (08 PARIETALE.) 

Situation. Mesio-superior part of the cranium. 

Symmetrical ; quadrilateral) vaulted; convex exter- 
nally, concave internally. 

Division — Into two surfaces and four borders^ 

The External or Convex Surface is divided longitudinally by 
a mesian crest, which is bifurcated anteriorly and marks the 
course of the suture existing in early life, into two lateral con- 
vexities ; these are most elevated towards* the supero-extemal 
angles, and their surfaces, though otherwise smooth, exhibit a 
few scattered small foramina, and are imprinted by the continual 
action of the muscles covering them, the prints growing deeper 
with age ; and, it appears, the general prominence less. The 
triangular space between the bifecations of the crest generally 
rises above the level of the surrounding surface. 

The Internal or Concave Surface is divided into two concavities 
by an internal crest which is commonly double, having a longi- 
tudinal ^ove in the middle : it is terminated posteriorly by a 
three-sided process, the parietal protuberance, to which, as well 
as to the crest itself, is attached the falciform process of the 
dura mater. In front of this projection the longitudinal forro^ 
-ends in the two transverse grooves, which run along the poste- 
rior border, between it and the temporal bones : the former 
lodges the longitudinal, the latter the lateral sinuses of the dura 
mater* The cavities themselves are adapted to cover the 
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die lobes of ibe oerebrum^ by which they are indented; they 
also dhOw the traces of the ramifications of the art^es supply- 
ing the dura mater. 

JSofd^a — Denticulated and squamous. The anterior is ser- 
pentine and unites with the frontal bones; the posterior lies 
upon the occipital bone^ and internally has two short bifid 
crests growing from it, forming sides of the transyerse grooves, 
from which it extends down, on either side, to the wing of the 
sphenoid bone ; the lateral borders are irre^ar, and are over- 
laid by the temporal bone. 

Development. In the foal, indeed generally until the second 
or third year, a longitudinal suture is demonstrable, dividing 
this bone into two correspondent pieces. 

OCCIPITAL BONE. (oS OCCIPITIS.) 

Situation. Postero-superior and inferior parts of the cranium, 

JRjfttre— Symmetrical; irregular; presenting convexities and 
projections outwardly; concavities, and a large circular aper- 
ture inwardly. 

ZHvision—Into two surfaces, external and internal, and four 
borders. 

The JEstemal Surface is divided by a transverse mark into two 
portions, a super-occipital and a sub-occipital portion, which 
were once two separate bones, and presents, 1st. Along its 
medim line, and from above downwards, Ihe occipital crest, 
bounding the cranium posteriorly, and giving attachment to the 
conml^us ; Mow this, the occipital tuberosity, to which is 
fixed the cervical ligament, with broad, rugged, posterior occi- 
pital depressions mdrkad by the attachments of the recti capitis 
postici; still lower, the occipital hole, transversely oval, and 
traversed by the Spinal marrow and its membranes, the vertebral 
A 7' and sub-occipital nerves; below and in 

front of ma hole, the basilar process, articulating with the 
sphenoid bone, whose under surface shows the basilar fissure 
triangular and widening in its course to the occipital hole, where 
it terminates : to this process are attached the recti capitis 
antia. 2dly. On each side, the continuation of the crest, de- 
scOTdiM to die root of the styloid process of the same bone, 
mto which 18 implant^ the obliquus capitis superior ; below 
this, contmed from it, the styloid process, whose length is 
regulated by that of the jaws, affording attachment to the ob- 
Uquus anticus; inwardly to this, bordering on the 

c^ipital hole, the occipital condyles, extending backward for 
articulation with the atlas, mid roughened upon their inner sides 



TEMPORAL BONES. (OSSA. TEMFORUM.) 

Situation. Lateral parts of the cranium. 

Conformation. They consist of four separate pieces, in pairs^ 
each irregular in its form. One pair presents vaulted ovoid 
plateSj surmounted by curved or hooked projections ; the other 
are solid convex forms, remarkable for their hardness and white-- 
ness. 

Division. In man these pieces are united and are considered 
as the squamous and petrous portions of one bone : in the horse, 
although the same names are preserved, the portions are in reality 
distinct hones. • 

THE SQUAMOUS PORTION. (PARS SQUAMOSA.) 

Presents two surfaces, an external and internal, and a cir- 
cumference; 

External or Amrictdar Surface is cx)nF«t, and has prqjecting 
forward from its middle in a curvilinear direction the zygomatic 
process ; this unites with a similar projection coming from the 
malar hone, the two forming the zygomatic arch, against which 
B)buts the ^ntal arch : superiorly, this process presents a broad 
concave surface contributing to the tempcural fossa, and has a nar^ 
row sharpened convexity projecting upwards and backwards from 
it called the zygomatic crest ; iirferiorly, running transversely 
to its root, is the glenoidal cavity, for the reception of tlm eon-» 
dyle of the inferior maxilla, bounded in front by a smooth trana^ 
verse eminence denominated the articular from its being in- 
dnded 'mtbin the temporary-maxillary articulation, and b ehind 
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by the anterior mastoid process, which descends in the form of a 
cone, serves to strengthen and limit the motion of the articular 
4ion, and gives attachment to part of the levator humeri. Be- 
hind the root of the posterior articular process is the mastoid 
foramen, for transmitting blood-vessels to andfi*om the temporal 
fossa. Farther backward is the orifice of the temporal conduit, 
which gives passage to a vein. 

The Internal or Cerebral Surface is concave, to contain and 
support the posterior lobes of the cerebrum by which it is 
imprinted, and displays several arborescent grooves, marking 
the course of the posterior arterial ramifications of the dura 
mater. 

The Circumference, ovoid and elongated posteriorly, is denti- 
culated and squamous, excepting at the posterior part, where it 
is joined to the petrous portion. The superior part lies upon 
the side of the parietal bone, and behind that upon a very small 
proportion of the occipital ; in front, it lies upon the frontal, and 
below upon the sphenoid. 

THE PETROUS PORTION. (PARS PETROSA.) 

" Is important from lodging the internal organ of hearing. It 
presents two parts perfectly distinct from each other in structure, 
position, and use ; one is external or mastoideal, the other inter- 
nal or cerebral. From the former projects downwards the posterior 
mammiform or mastoid process, in which is distinguish^ a base 
inferiorly, and a crest superiorly : the latter joins the occipital 
crest. Below and rather towards the front of the process is the 
external orifice of ftie aqueduct of the vestSoule •, directly in 
front of the process •is the external auditory meatus and 
foramen, surroimded by a jutting oval rim, notched in the 
middle, which constitutes the auditory process ; to the inner 
side of the meatus is, the hyoideal process, surrounded by a 
proimhent cirimlar edge, with which is connected the os 
hjmdes. Behind# the meatus is a general protuberance 
spheroid without, cavernous within, bottomed by a thin bony 
^ell, witlm which are enclosed the mastoid cells; proceeding 
from the inferior, anterior, and inner part of the bone is the 
styloid process ; at whose root are two openings, one bebw for 
Eustachian tube, the other above, the styloid foramen for 
the chorda tympani. 

: The JbUepMi Part exHbits three surfaces for considm^on. 
ime superior and posterior, smooth though uneven, is excavated 
tor atoptataon to the side of the cerebellum, by which it is im# 
jprMed . j^aoes; it has a f^mineaoe : across, 
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middle, and just beneath this an irregular aperture, having 
interiorly two distinct passages, one terminated by a cul-de-sac, 
including a foramen, which leads to the cochlea and communi- 
cates through some small pores with the labyimth ; the other, 
the internal auditory foramen, is for the conduit of the auditory 
nerves, and communicates with the aqueduct of the vestibule. 
Another surface, the anterior, contributes in a small degree to 
the formation of the concavity for the posterior lobe of the cere- 
brum. The inferior surface, parted from the superior by a fis- 
sure, is convex and prominent, but irregularly so : it constitutes 
the exterior wall of the labyrinth. 

The petrous portion is received between the squamous and 
the occipital bone, and though it is rarely found united ifrtth 
either of them by bony matter, yet, loose as it is, it is so locked 
in that it cannot be disjointed but with considerable diflBlculty 
and even fracture of some pjrt. 


SPHENOID BONE. (oS SPHENOIDES.) 

Situation. Inferior and middle parts of the cranium. 

Form. It bears a striking resemblance to a bird in flight, with 
its wings and legs extended : a comparison that has given rise 
to its— 

JDivwion— Into body, alse or wings, and pterygoid processes 
or legs : altogether presenting for consideration two surfaces and 
two borders. 

The Inferior Surface^ irregularly convex, is distinguishable 
into three parts : — a middle and two lateral portions. The mid- 
dle, thick, prominent, cylindroid, and ohlodg from before back- 
wards, by its umon with the basilar poTti®n bf ihe oempitaibone 
and the body of the ethmoid, forms the base of the cranium : 
its porousness denotes muscular attachment. Between the 
mid^e and lateral parts, on either side, runs a narrow fissure 
jd.enominated the pterygoid, which leads into two amall canabj 
one entering the cavity of the nose, the other- the oidbital hiatus? 
this fissure affords a passage to the ptei^goid branch of the post* 
tio dura. — ^The late^ divisions send mrth by the oC^flie 
fissures the pterygoid processes, wbdcdi project downwi^etti 
forwa^form a uni^ with the palate boneBi aiid 
ment to the internal pterygoid musolea. Ajl^the b 
processes are the pte^goid finramiiia^f 
the base is the orbital hiatus, m t 


ovoid from ahom4^imward% 


orbit, and including the sapexo^{K>sta!Wamil 
bital jturaxmiia? the Ibrmert 
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buS ttttery, and the third pair of nerves ; the latter, the superior 
maxillary nerve. Immemately over the hiatus is the opening 
of Gsnal irhich conducts the pathetic nerve into the orbit : 
it is in part formed by the ethmoid bone. 

I7ie Superior or Cerebral Surface is unevenly concave, being 
impressed by the middle lobes of the cerebrum, which it sup- 
ports. It presents three general concavities: — a middle and 
•two lateral. In the centre of the middle division is the pitui- 
•taiy fossa for lodging the gland from which it takes its name ; 
it is bounded on the sides by the optic fossae, which are occu- 
pied, inwardly, by the optic nerves, outwardly, by the cavernous 
sinuses. Farther removed outward and forward is the foramen 
iacerum orbitale ; and immediately over it the spinal foramen, 
through which passes the pathetic nerve before it enters its 
canal. 

Borders. The Posterior or Occjpitai consists of an oval solid 
part in the middle, which is united with the basilar process of 
the occipital bone, and laterally, of two wide irregular notches 
contributing to the formation of the foramina lacera basis cranii. 
— Anterior or Palatine Border has a similar oval middle, 
joined to the ethmoid bone; and has a connection also with the 
vomer. — Each Lateral Border is distinguishable into two parts: 
—a posterior, which is scaly and denticulated for adaptation to 
the squamous temporal bone ; and an anterior or orbital por- 
tion, projected forward to unite with the anterior extremity of 
the same bone, and also with the ethmoid, while it forms the 
posteriormost part of the orbit. 

Connection With the occipital, ethmoid, and squamous tem- 
poral bones; also with the palate bones and vomer, 

* • 

ETHMOID BONE. (oS ETHMOIDES.) 

Situation. Antero-inferior part of the craniuin ; immediately 
before the sphenoid bone; where it constitutes the partition be- 
tween the cranial and nasal cavities. 

Form. One portion, the posterior, bears a resemblance to a 
bird with its wings extended, as in the act of flight, having no 
legs, but a long erected neck and a small round head : the an- 
t^r part consists of a thin, brittle, porous, spongy structure, 
of considerable volume. 

Division — Into a middle and two lateral parts. 

The Middle Portion is large in bulk, consisting of a body be- 
hind, and of two voluminous spheroid spongy masses in ^ont, 
par^ by a septum. The body is oblong fh>m before back- 
wards, concave supermrly, convex inferiorly, and interiorly 
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formed info twb eoncavfides, tlid dthtooidai siniises; tliese M 
diTided by a broad perpendibnlar plate, which extends npwardisi 
to unite with the n anal spine ) (the partition between the frontal 
sinuses;) below, it is receited into the grooyeof the vomer; 
while in front it sustains the cartilaginous septim of the nose, 
the septum nasi ; altogether completing the division of the nasal 
cavity into two chambers : the ethmoidal plate itself is com- 
posed of two thin laminae which in old subjects become conso- 
lidated into one. Posteriorly, on either side, the body presents 
the optic hiatus, transversely oval, leading to the optic foramen; 
the posterior surface is oval to form a junction with the sphe- 
noid bone. Arising from the upper and fore part of the body is 
a pyramidal eminence somewhat curved, called the crista galli : 
it sustains in front the perpendicular plate, the falciform process 
of the dura mater behind, while from its sides extend the cribri- 
form plates — two ovoid, thip, brittle lamellae, which are received 
between the frontal orbital plates and the floors of the frontal 
sinuses, pierced by numerous small holes for the transmission of 
the filaments of the olfactory nerves, and whose concave cere^ 
bral surfaces are denominated the ethmoidal fossae and are 
occupied by the olfactory sinuses. To the outer side of either 
fossa opens the internal orbital foramen; from which a fissure 
runs upward to the part of the cribriform plate connected with 
the principal cornu of the ethmoidal cells. 

The Ethmoidal Cells, the voluminous structiire protrud- 
ing from the front of the cribriform plates, consists of a great 
many thin, brittle, porous osseous plates, curved or rather con- 
voluted so as to form numerous parrow, elongated, comuform 
sinuses, rendered separate and distinct froin one another by in- 
tervening longitudinal grooves, with which from above they all 
in common have communication. These canals proceed, con- 
verging a little as they advance, to terminate underneath the 
superior turbinated bone, at the back of the nasal fossa, within 
a space communicating with the middle meatus. The anterior- 
most cornu or cell is conspicuously long and capacious ; the 
rest increase in dimensions according to their proximity to this 
Idrge one. Issuing from the front of the cells is a broad, thin, 
funnel-like process, which unites with the superior turbiiiated 
bone and forms a sharp prominent crest, serving as an imper- 
fect septum between the frontal and maxillary sinuses. 

Tike Lateral Portions^ aim or wings, display mpre convexity 
than concavity superiorly, the reverse inferiorly : they origiivate 
from the supero-lateraj parts of the body; consist of thin, flex- 
ible plates ; spread outward and upward, contributing to thfe 
posterior and inward parts of the orbits ; and terminate in semi- 
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circular borders^ sloped off behind, which, posteriorly, lie upon 
the wings of the sphenoid, laterally, are embraced by the bifid 
orbital plates of the frontal bone, and, in fine, received into the 
mortise of the same. Upon their internal surfaces the alas sup- 
port the anterior lobes of the cerebrum ; their opposite surfaces 
.constitute within the orbits the ossa plana. 

Connection — With the sphenoid and frontal, the vomer and 
superior turbinated bones ; and with the cartilaginous septum 
of the nose. 


II.— THE FACE. 

The face constitutes the antero-superior, anterior, and inferior 
parts of the head, making altogether (including the inferior 
maxilla) about four fifths of the whole : it is the part to which the 
head owes its prolongation anteriorly, and principally its lateral 
breadth. It is bounded, behind, by the cranium ; at the sides, 
by the zygomatic and orbital arches ; infero-posteriorly, by the 
•ethmoid and sphenoid bones, and the basilar process of the oc- 
cipital. It is composed of two perfectly distinct and separable 
parts ; viz., the superior maxilla or syncranium ; and the inferior 
maxilla or diacranium : the latter consists of a single or indivi- 
sible piece, called the lower jaw ; the former or upper jaw is con- 
stituted of seventeen pieces, but which are closely and immove- 
ably united; viz., the nasal bones, the superior and anterior 
maxillary, the malar, the lachrymal, the palatine, the superior 
and inferior turbinated, and the vomer : the teeth are equally 
distributed betweei^the jaws. First, of the superior maxilla. 

naSal bones, (ossa nasi.) 

Situation. Superior part of the face ; where they constitute 
the roof of the cavity of the nose. 

Figure — ^Vaulted, thin, elongated; mostly convex externally, 
concave internally ; broad posteriorly, tapering and terminating 
in a sharp point anteriorly ; the single bone represents the sec- 
tion (about one third) of a hollow cone, split longitudinally ; the 
two bones together form the outline of a heart as painted on 
<^ards. 

Division — Into two surfaces, two borders, a base, and an apex. 

Surfaces. The External is not merely smooth ; it is poUsh- 
cd. It is not everywhere uniformly convex : indeed, the sides 
we towards their middle slightly concave ; and the outward side 
is most depressed. — The Internal Surface is concave, that it may 
enlarge the area of the cavity of the nose : the channel it font^s 
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is the nasal fossa, the posterior and inferior parts of which are 
occupied by the superior turbinated bone ; the unoccupied part 
constituting the upper nasal meatus. Posteriorly, between the 
two bones a sinus is formed, which, though sometimes called 
the nasal, proves to be nothing more than the anterior chamber 
of the frontal, the two uniting into one cavity. 

Borders. The Superior is straight ; but its edge is turned 
inward, forming a sort of internal crest, which along with its 
fellow is embraced by the superior border 'of the cartilaginous 
septum of the nose. Along their superior borders the two nasal 
bones are united — ^in the young subject by a sort of mortise- 
connection ; in the adult, by a suture half denticulated and half 
plain or smooth-edged. The Inferior Border is waving, and is 
denticulated and mortised in its articulation with the superior 
and anterior maxillary bones ; it is united also by denticulation 
with the lachrymal. • * •* 

The Base has its border broadly sloped off and denticulated, 
and is united with the frontal bone, lying upon its anterior 
border. 

The Apices of the two bones form together the nasal peak ; a 
perfectly insulated or unconnected and remarkable projection, 
which gives support to the nostrils, and has attached to it the 
dilatator narium anterior. 

Connection — ^With the frontal, superior and anterior maxillary, 
and lachrymal bones ; the two together maintain, superiorly, in 
its place, the septum nasi. 

SUPERIOR MAXILLARY BONEJI. 

(ossa MAXILLARIA SUFERIORA.) 

Situation, Supero-lateral parts of the face. 

Figure — ^Trilateral : thick in the middle ; posterior part, gib- 
bous ; anterior, thin, tapering, and laminous. 

Division — Into three surfaces, two extremities, and three bor- 
ders. 

' The External or Facial Surface is partially subdivided into 
antero-superior and postero-inferior portions by a protubermit 
ridge named the superior maxillary spine, which forms one 
continuous line with the zygomatic spine and ends abruj^tly op- 
^site to the third molar tooth : the upper subdivision is much 
J pe larger,, and affords attachmmit to the masseter. Bather 
/ ibove the middle of the upper surface opens the infra-orbital 
i foramen, traversed by blood-vessels and nerves bearing the same 
name. . 

The Inferior or Palatine Surface exhibits the concave wAe 
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a vaulted^ demi-arclied^ oblong plate, called the palatine process 
or bony palate, which forms the partition between the cavities 
of the nose and mouth : posteriorly, this plate denticulates with 
the palate bone ; anteriorly, with the anterior tuaxillary bone. 
The surface is bounded along the outer side by the alveolar pro* 
cesses, and between it and them runs a groove for the conduit 
of the palatine artery. 

The Superior or Nasal Surface forms the outer side and half 
of the floor of the nasal cavity. Like the inferior surface it is 
concave, but unevenly so, being more excavated towards the 
posterior than the anterior part: in fact, the broad channel 
formed by both bones constitutes three fourths of the bony pari- 
etes of the nasal cavity. To a longitudinal spine running sdong 
either side of this channel is attached the inferior turbinated 
bone, dividing it laterally into two canals, named the inferior 
and middle meatus. At the supeio-pdsterior part of the nasal 
chamber, behind the superior turbinated bone, the maxillary 
sinus opens through an oval aperture into the middle meatus : 
within the meatus itself, anteriorly to this, arched over by a 
little transverse eminence, is the orifice of the lachrymal con-r 
duit, which is traversed by the lachrymal duct. . 

Extremities. The Posterior swells into a large rounded 
protuberance, the maxillary tuberosity ; between which and the 
palate bone is a hiatus presenting three apertures : one is the 
posterior palatine foramen ; another, the anterior palatine fora- 
men and conduit leading to the palato-maxillary canal ; the 
third is that of the infra-orbital canal, leading to the foramen 
of the same name.^^ To the outer side of the tuberosity is the 
malar process, articulating with the malar and lachrymal bones 
and the zygomatic jJTocess of the temporal. The Anterior or 
Dental Extremity is pyramidal and laminous, and contains an 
incurvated, conoid, ^veolar cavity for the lodgement of the 
tusk : it denticulates with the anterior maxillaiy bone. 

. Borders. The Superior or Nasal is laminous to be united to 
the nasal bone ; and has a mortise in its fore part to receive the 
border of the anterior maxillary bone. The Irferior or Alveolar 
border presents two parallel plates divided by transverse septa 
into six quadrangular cavities, the alveoli, for the implantation 
of the molar teeth. Behind the last molar tooth is the alveolar 
tuberosi^, a rugged eminence giving attachment to the ptery- 
goideus internus. The Internal or Palatine Border dentic^tes 
with its fellow. 

Cpn^ction —With the squamous temporal and nasal bones j 
^d with the anterior maxillary, malar, lachrymal, palate, and 
b^erior t\urbiimted bones. 
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ANTERIOR MAXILLARY BONES. 

(ossa MAXILLARIA ANTERIORA.) 

Situation, Siipero-anterior and antero-lateral parts of the face. 

Form — Irregidar ; consisting of a broad, thick portion or base, 
turned forwards, from which is sent off a thin flexible plate ; and 
a narrow, elongated, tapering portion, turned backwards. 

Division — Into three surfaces and three borders. 

Surfaces. The superior or nasal surface is smooth, convex, 
and oblong ; more extensive externally than internally ; and free 
from all connection, it forming one side of the nasal space, in cor- 
respondence with its fellow. Outwardly, it affords attachment to 
the nasalis brevis labii superioris ; inwardly, it. is invested by the 
pituitary membrane. The inferior or palatine surface is vaulted, 
it contributing to the formation of the palate : witHn it, of an oval 
form, is the interdental space, which is occupied by two thin 
flexible plates, the palatine p]?ccesses, denticulating along the sides 
with each other. In the side of the bone is a deep hollow, for the 
reception of that portion of the superior maxillary bone which 
holds the tusk ; and the remainder of the surface, posteriorly, is 
articulated with the same. The anterior or labial surface is 
broad, smooth, and convex, and gives attachment to the depressor 
labii superioris, the gums, and the membranous and cellular 
tissue entering into the composition of the upper lip. 

Borders. The anterior border is broad and curved, and is 
composed of two laminae, formed apart and divided by five trans- 
verse septa into six conical alveolar cavities, for lodging the inci- 
sive teeth. The posterior border is narrow and sloped off, and 
denticulates with the nasal bone. The internal border is broad, 
quadrilateral, and curved, and denticulateswithits fellow, forming 
thereby the superior maxillary symphysis, through which runs the 
foramen incisivum, for the transmission of the palatine arteries. 

Particularities, These bones are remarkable for smoothness 
of surface, and closeness and hardness of texture. They are united 
at the symphysis, in the young subject by a fibrous cartilage, in 
the adult by osseous matter ; so that, by maceration, they are 
separable in the one instance, inseparable in the other. Their 
alveolar cavities increase in number and size with the age and 
growth of the animal. 

Connection — With the superior maxillary and nasal bones, and 
with each other. 

MALAR BONE. (o^A MALARUM.) 

Situation, Antero-extemal part of the orbit. 

Mffure — ^Irregularly triangular, presenting a broad basis 
wards. 
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Division — ^Into three surfaces, three angles, a basiform and an 
apiform extremity. 

Surfaces. The internal or facial surface is divided into two 
portions by the zygomatic angle or spine : the upper division is 
smooth and nearly flat, with the exception of a depression ante- 
riorly, which marks the attachment of the nasalis longus labii 
superioris ; the lower part is narrow, and roughened by the ad- 
herence of the masseter. From this surface, posteriorly, arises 
the zygomatic process, which is very obliquely sloped off, and 
laminated for adaptation to the process of the same name, meeting 
it from the temporal bone, the two together forming the zygomatic 
arch. The internal or mamllary surface is concave, to erdarge the 
capacity of the maxillary sinus, to which it contributes. The 
orbital surface presents a smooth concavity, which forms the 
infero-external part of the orbit, and is separated from the facial 
surface by the orbital angle. • - * 

Angles. The inferior angle constitutes the principal part of 
the zygomatic spine : it is continuous with the temporal bone 
behind, and in front by the superior maxillary. The superior angle 
is lunated,and constitutesthe infero-extemal portion of the orbital 
circumference. The posterior angle y or rather border, is jagged 
and irregular, and unites with the superior maxillary bone. 

Extremities. The anterior extremity or base is broad, irre- 
gular, and denticulated, and articulates with the superior max- 
illary and lachrymal bones. The posterior or apiform end forms 
the zygomatic process. 

Particularities, These bones contribute to the formation of 
the orbits, maxillary sinuses, and zygomatic arches, and their 
Articulations exhibit a soii; of dove-tail mechanism. 

Connection — With ‘ the temporal, superior maxillary, and 
lachrymal bones. 


LACHRYMAL BONES. (oSSA LACHRYMALIA.) 

Situation. Antero-external part of the orbit. 

Form —Irregularly infundibifliform. 

Division — Into three surfaces and five borders. 

Surfaces. The external or facial surface, triangular, flattened, 
and smooth, is bounded, laterally, by the external and internal 
facial borders ; superiorly, by the orbital ridge. It exhibits, a 
little above its centre, a rounded eminence, the lachrymal tubercle, 
to which is fixed the orbicularis palpebrarum. The internal 
face is concave, but very irregularly so, being divided into two 
holloas by a cylindric^ prominence, caused by the lachrymal 
conduit. It constitutes part of the roof of the maxillary sinus. 
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The orbital surface is triangular and smooth, deeply excavated 
in front, extended and flattened posteriorly, and makes the 
antero-external side of the orbit. In the excavated part are 
observable— a circular depression, marking the origin of the 
short oblique muscle of the eye, and, before the depression, the 
lachrymal fossa, a funnel-shaped hoUow, forming the entrance 
into the lachrymal canal : within the hollow reposes the lachry- 
mal sac ; the canal is traversed by the lachrymal duct. 

Borders — Denticulated, with the exception of the nasal, 
which is plain. The external facial border articulates with the 
malar bone ; the internal facial (including the nasal border), 
with the nasal and frontal bones : the external orbital border 
unites with the malar and maxillary bones ; the internal orbital 
border with the frontal bone. 

Particularities, A semi-transparent bone, important from its 
connection with the lachrynjial apparatus. 

Connection. With the frontal, nasal, malar, and superior 
maxillary bones. 


PALATE BONES. (oSSA PALATl.) 

Situation. Infero-posterior part of the face, adjoining the 
base of the cranium. 

Figure. One portion is semi-circular; otherwise it is irregular. 

Surfaces. — The palatine surface is that which is turned 
downwards, and contributes to the formation of the palatine arch. 
The nasal surface, the broadest, confronts its fellow, the two 
forming the sides of the posterior opening of* the nose : its supero- 
posterior part is pierced by the posterior f)alatine foramen. The 
orbital surface is in part smooth, where it enters into the compo- 
sition of the back of the orbit ; and in part rough and laminated, 
where it articulates with the superior maxillary bone : the latter 
portion exhibits the palatine canal, which leads to the anterior pa- 
latine foramen. Between this and the superior maxillary bone, a 
hiatus or sort of vestibule is left vacant, in which is observable the 
posterior opening of the foramen above mentioned, besides two 
others formally described. The ethmoidal surface is divided from 
the nasal by the palatine crest, to which the vomer is joined : it 
is oblong and concave, and constitutes the floor of the ethmoidal 
sinus, possessing several irregular ridges, which form so many 
imperfect septa, projecting into the cavity. 

Borders. — The palatine, round, smooth and lunated, forms 
the circumferent boundary-line of the posterior opening of the 
nose, and affords attachment to the velum palati : mm it, posts- 
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riorly^ descends the stj^loid process^ whose extremity^ in the recent 
subject, is provided with a cartilaginous pulley, in which runs the 
tensor palati; the posterior side of the process is rough and 
laminated for articdation with the pterygoid process of the 
sphenoid bone. TAe superolateral and infero-dateral borders 
unite with the superior maxillary bone : the former has also a 
connection with the inferior turbinated bone : these borders are 
both denticulated. 

Extremities. — The posterior or orbital is expanded, and is 
received between the frontal and ethmoid bones : the anterior 
extremity is narrow, incurvated upwards, and joins its fellow. 

Particularities. The styloid processes, or rather epiphyses, 
are rarely preserved disunited and entire after maceration, owing 
to the late period at which they continue to be ligamentous at 
their roots, as also to the length, slenderness, and consequent 
frangibleness of them. ^ c ^ 

Connection. With the frontal, ethmoid, and sphenoid ; ‘ and 
with the superior maxillary, inferior turbinated bones, and vomer. 


THE TURBINATED BONES, SUPERIOR AND INFERIOR. 

(ossa TURBINATA, SUPERIORA ET INFERIORA.) 

Situation. Within the chambers of the nose, attached to the 
outer walls ; the superior above ; the inferior below. 

Form. Oblong, thin, foliated, convoluted, cavernous. 

Division. Into external and internal surfaces ; superior and 
inferior extremities. 

Surfaces. — Porohs. The external is convex; and presents 
series of longitudinal grooves, disposed in an arborescent manner, 
which mark the ramifications of very small blood-vessels. In 
consequence of the bone being rolled up or twisted round itself 
after the fashion of a turban, the outward superficies becomes 
extensive, although it diminishes in breadth beyond the exte- 
rior, from the internal convolution being, in course, smaller than 
the external. The internal surface^ or opposite side, is con- 
cave, and, like the former, necessarily diminishes as it proceeds 
inward. The interior itself is cavernous, or rather cellular, being 
unequally divided by transverse septa into several little sinuses 
or cells, communicating through small apertures one with ano- 
ther, and through the intervals between the convolutions, with 
the middle nassd meatus. 

Extremities. — The posterior or basiformy are broad; their 
interior is capacious, and opens superiorly; and they communicate 
with the sinuses immediately behmd them. The anterior or a/n- 
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form extremities are contracted and closed ; and give origin, in 
the recent subject, to two cartilaginous productions, which pro- 
ject into the chambers of the nose. 

Particularities. These bones are four in number : two supe- 
rior, and two inferior. They are thin, and porous or spongy in 
their texture ; brittle, and yet possessing suflScient elasticity to 
enable them to resist considerable pressure, and withstand, 
without fracture, any ordinary injury. 

Difference. The superior bone exceeds in volume the inferior, 
and makes its convolution from below, its upper border being 
attached ; whereas, the reverse is the case with the inferior one. 

Connection. The superior bone is connected, above, with the 
ethmoid ; and laterally, with the nasal bone. It contributes to 
the formation of the anterior part or floor of the frontal sinus. 
The inferior turbinated is fixed to the superior maxillary bone. 

• . . 

THE VOMER. 

Situation. Along the floor of the nose, preserving the median 
longitudinal line dividing the chambers. 

Figure. Elongated : posterior portion, broad, quadrilateral, 
and flattened ; anterior, narrow, grooved, and lengthened. 

Division. Into two extremities and two borders. 

Extremities. — The Posterior or broad part exhibits a 
lower surface^ somewhat convex, which is smooth and free ; an 
upper surface, somewhat concave, which embraces and almost 
conceals the body of the ethmoid bone ; a superior crescentic 
border, between which and the ethmoid is a narrow hiatus, giving 
passage to some blood-vessels and nerves t6 the septum narium ; 
two lateral borders, united with the palate bones ; and/owr cornua 
or projecting acuminated ends, the two superior articulating with 
the sphenoid bone, the inferior with the palate bones. The an- 
terior extremity is broader than other parts of the grooved 
shaft, in consequence of being flattened above and below ; it 
reaches as far forward as the palatine processes of the anterior 
maxillary bone. 

Borders. — The superior presents a long narrow chasm or 
groove, deeper posteriorly than anteriorly, which receives the car- 
tilaginous pa^ition called the septum narium. The irferior 
border is semi-cylindrical, and presents a posterior part, smooth 
and free from any connection; and an anterior, which denticulates 
with the palatine processes of the superior maxillary bone* 

Conriection. With the ethmoid and sphenoid, and with the 
superior and anterior maxillary and palate bones. 
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THE INFERIOE MAXILLARY BONE. 

(os MAXILLARE INFBRIUS.) 

Constituting, by itself, the inferior maaoilla, or lower jaw. 

Situation. Composing tbe i^erior and posterior parts of the 
face. 

Form. Symmetrical, bearing much resemblance to the letter 
^ ; the angular or narrow part being presented forwards, the 
sides diverging and opening backwards. 

Division. Into body, neck, sides, and limbs or branches, to- 
gether with their respective external and internal surfaces and 
borders. 

The body is the anterior undivided portion, reaching back so 
far as to include the tusks within their sockets. The neck is the 
contracted part springing from the body ; the two together form- 
ing a solid bond of union between cthe •sides, sustaining them, 
together with the branches^ in immovable relative position. In the 
young subject, a longitudinal median suture, named the inferior 
maxillary symphysis, divides the bone at tliis part into separable 
symmetrical halves ; bony union, however, solidifies the two early 
in life, after which they are no longer distinct pieces. The exter^ 
nal surface of the body is convex and rounded, and in places rough 
and porous, from the attachment of the levator menti and gums. 
A groove across the neck marks the course of the former symphy- 
sis. At the place where the neck joins the side, near the supe- 
rior border, is the anterior maxillary foramen, which forms the 
outlet of a canal running between the laminae of the bone along 
the roots of the molar teeth : it is traversed by the third division 
of the fifth pair of nerves. The internal surface of the body is 
slightly concave, an‘d i» rough and porous from the attachments 
of the gums and membrane of the mouth ; that of the neck forms 
a channel for the tongue, and receives the insertion of the froenum 
linguae. The border projects forward, forming a parabolic curve, 
and presenting, superiorly, conical alveolar cavities for the six 
lower incisive teeth and the two inferior tusks ; posteriorly, on 
the neck, the border rises into a sharp edge, which is rendered 
less prominent in old horses, in consequence, it would appear, 
of the repeated pressure and friction of the bit. 

The sides are the parts comprehended between the neck and 
the branches : they support all the inferior molar teeth. They in- 
crease in breadth from before backward, are flattened laterally, 
and present external and internal surfaces, superior and inferior 
borders. The surfaces, though, generally speaking, they may be 
pronounced to be flat, possess a degree of prominence in early and 
adult life which they lose in age ; this may be ascribed in part to 
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tlsLe teeth^ and in part to the comparative porousness or incompact- 
ness of structure of the young bone. The external surface is occu- 
pied by the depressor labii superioris ; the internal by the muscles 
of the hyoidean region. The vacuity between the sides takes the 
name of inter-maxillary space. — Of the borders, the superior exhi- 
bits twelve quadrangular alveolar cavities for the molar teeth, 
formed by the separation of the laminae composing the bone, and 
the addition of so many transverse thin partitions or septa. The 
inferior border is thick, round, and smooth in early life ; but, as 
age advances, grows thin, shaip, and irregular. 

The branches, the parts dSrected upwards, are broad, thin, 
and slightly curved ; and offer for notice two surfaces, two borders, 
two processes, and a notch. The surfaces are generally smooth, 
though they exhibit marks of muscular attachment : the external 
one is clothed by the masseter ; the internal, by the pteiygoideus 
internus ; the latter, als j, is pierced a little behind the last molar 
tooth, by theposteriormaxilKd^foramen, which forms the entrance 
to the dental canal, the anterior maxillary hole being its outlet. 
The borders : — Theposteriorisbroad, and roughened by theattach- 
ment of the stylo-maxillaris and masseter : the part where it 
makes its curvature to join the side is called the angle of the jaw. 
The anterior border is thin, and presents a sharp edge, turned 
inwards : it gives attachment to the buccinator and depressor labii 
inferioris. Processes The posterior border is surmounted by 
the condyle, — thetransverse,cylindroid, smooth convexity whichis 
received into the glenoid cavity in the temporal bone. The ante- 
rior border ends in the coronoid process, which is flattened on its 
sides, has sharpened edges, and is slightly curved backwards ; 
into it is implanted the temporal muscle. Between the two pro- 
cesses is the corono-condyloid notch, which affords space for the 
motion of the jaw, as also for the insertion of the temporal muscle, 

• 

III.— THE HEAD IN GENERAL. 

We shall now take a review of the head in its entire or arti- 
culated state, making, to facilitate the description, a 

Division of it into External and Internal parts. 

The External Parts 

may be conveniently distinguished into superior, posterior, infe- 
rior, and lateral surfaces ; and each of these surfaces admits of 
a ftuf her subdivision into cranial and facial regions. 

THE SUPERIOR EXTERNAL SURFACE comprehends—. 

1. The superior cranial region, in which we find several 
zigzag denticulated lines, denominated indicating the 

boundaries and. articulations of. the several individual bonea, 
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In this region^ commencing from its anterior limits^ we observe 
the Jrontdl mture, formed by the articulation of the frontal bones; 
surmotmted by a transverse serpentine one, the coronal suture, 
sbowing the line of junction of these bones with the parietal ; 
next, the parietal prominences, bounded posteriorly by the hmh^ 
doidal suture, which joins the occipital with the parietal bones ; 
lastly, forming the posterior boundary of the region^ the occipital 
crest, 

2. The superior facial region, continuous, behind, with 
the last-described region, presents to view, commencing from 
its posterior boundary, the transverse suture, the line of union 
between the bones of the cranium and those of the face, joining 
the frontal to the nasal and lachrymal bones ; continued for- 
wards, in a direct line with the frontal, the nasal suture, which 
unites the nasal bones : this suture runs within a sort of hollow 
from the bone, on its sides, rising int(^ the nasal prominences : 
these are bounded laterally by the lath^al nasal sutures, formed by 
the junction of the nasal with the maxillary bones, both superior 
and anterior. The nasal peak is the united apices of the nasal 
bones, projecting forward over the anterior nasal opening ; which 
aperture is bounded laterally by the superior convex surfaces of 
the anterior maxillary bones, and in front is oviform and conti- 
nued into the superior maxillary symphysis, through which runs 
the foramen incisivum : lastly, the superior alveolar processes, 
and the incisive teeth, ranged in a row and fixed within the 
alveolar cavities. 

The POSTERIOR SURFACE is entirely cranial : it is 
boimded, superiorly, by the occipital crest, and, inferiorly, by the 
occipital hole; it presents the occipital tuberosity, and on its 
sides the broad posterior occipital depressions, deeply and rug- 
gedly pitted by muscular attachments ; also, projecting from the 
postero-lateral parts of the foramen ftagnum, the occipital con-- 
dyles. 

The INFERIOR SURFACE comprises — 

1. The inferior cranial region, which is bounded, poste- 
norly, by the occipital hole and condyles ; anteriorly, by[^ the 
^mer and p^ate bones ; laterally, by the zygomatic arches. 
Proceeding from behind forwards, we observe — 1st, along the me- 
dian line, the basilar process, impressed by the basilar fissure / 
the condyloid foramina on its sides, near tlie roots of the condyles • 
a semicircular prominence denoting its junction with the sphenoid 

bone, its articulation with that of 
the ethmoid, and a small semilunar portion of the latter left 
vwible withm the crescentic border of the vomer. Sd, On either 
side, the occipital styloid process ; between it and the condyle, the 
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occipitalmtch ; inTJ&ontof the notch and root of the occipital sty- 
loid projection^ thb ' pbtroits foetion of the temporal bone — 
exhibiting^ posteriorly, the posterior mastoid process, having at 
its root the external orifice of the aqueduct of the vestibule : di- 
rectly in front, the auditory process and meatus, at the inner side 
of which is the hyoideal process ; behind the meatus are the 
mastoid cells : projecting'^^m the inner and anterior part, is the 
slender temporal styloid process, having at its root the Eustachian 
opening and styloid foramen. In &ont of, and rather outwardly 
to the petrous portion, we observe,— the arderior mastoid process ; 
at its root, the mastoid foramen : extending outwardly, in front of 
it, the glemid cavity, bounded anteriorly by the temporal articu- 
lar process. The foramen lacerum is the large irre^ar opening 
formed by the occipital, temporal, and sphenoid bones, compre- 
hending the tempero^ocdpital and spheno^ocdpital hiatus, and 
traversed by the internal carotid artery, the jugular vein, the 
eighth pair of nerves, ancl the inferior maxillary ne^e. This fora- 
men is bounded in front by the ala of the sphenoid bone, whose 
borders are joined to the temporal and ethmoid bones by the 
sphenoidal suture. Curving forwards and downwards from the 
aJa is the pterygoid process : it articulates along its front part 
with the palatine styloid process, which is comparatively slender 
and descends beyond it At the root of the pteijgoid process 
is seen the pterygoid foramen, forming one continued passage 
with the infero-posterior orbital hole. 

2. The inferior facial region constitutes the remainder 
of the inferior surface ; it is bounded, posteriorly, by the 
sphenoid and ethmoid bones; and, anteriorly, by the incisive teeth. 
Beginning from behind, we perceive, — in the middle, the broad 
part of the vomer, embracing the body of the ethmoid; and its 
superior cornua extending under that of ^the sphenoid bone, at 
whose points are found the spheno-palatine foramina, which open 
again under the infero-posterior orbital : anteriorly to this it arti- 
culates with the palate bones, both laterally and along their mid- 
dle. — Laterally, the palatine styloid processes, and the nasal and 
palatine surfaces and borders of the palate bones, hy which latter 
is formed the posterior opening of the nose : this aperture in its 
general figure is oval lengthwise, and is equally divided into two 
semilunar halves by the shaft of the vomer, aboutonethirdof whose 
length is seen through the orifice. Farther outward, on the sides 
of this opening, the maodllary tuberosities; immediately above 
them, the maxillary hiatus, or entrance to the posterior palatine 
foramen, the infra-orbital canal, and the anterior palatine cori^ 
duit ; extending forward from the tuberosities in parallel lines, 
the alveolar processes and cavities for the twelve superior molar 
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teeth ; from which project inward the palatine processes belonging 
to the same bone, joined by the palate bones above, and the pa* ‘ 
latine processes of the anterior maxillary bones below : these 
parts, altogether, constitute the bony palate. The anterior third 
of the palate takes the name of interdental space ; it is, in fact, a 
longitudinally oval interval, which is incompletely filled by the* 
anterior palatine processes. At the junction of the contributing 
portions of the palate and maxillary bones to the palatine arch, 
opposite and near to the last molar tooth, is the palato*maxillary 
foramen ; from which takes its rise the palato-maxillary canaly 
which courses the roots of the alveolar processes, and conducts an 
artery of the same name forwards. Along the middle of the arch 
runs the palatine suture^ uniting the palate and superior and an- 
terior maxillary bones of one side to their fellows on the other. 
At the external borders of the interdental space, formed by the 
superior and anterior maxillary bones, are the alveolar cavities for 
the tuskSf commonly nearer by abohf one third to the comer in- 
cisive than to the first molar teeth. The symphysis of the superior 
maxilla continued in a line from the palatine suture; pierced by the 
lower opening of the foramen incisivuniy which is situated at the 
roots of the anterior palatine processes, and gives passage to the 
palato-maxillary arteries. The anterior maxillary surface is 
vaulted in front, to extend the superficies of the palate. In con- 
clusion, we have the inferior alveolar processes, alveolar cavities, 
and inferior surfaces oxiA. faces of the incisive teeth. 

Each LATERAL SURFACE includes— 

I. The lateral cranial region, which is bounded, pos- 
occipital crest and condyloid process; anteriorly, 
by the orbit. It preoents to observation — one side of the occipital 
c^5/,desbending to,the base of the styloid process, whence a sharp 
ridge extends from it to the zygomatic crest, which ridge forms 
the inferior boundary of the temporal fossa. The external side of 
ttm occipital styloid process, roughened from the attachment of 
the style -ma^laris. The petrous portion of the temporal 
bone, locked in between the squamous portion of the same and 
the occipital bone, comprising — the mastoid process, in apposition 
mth the base of the occipital styloid process behind, and with 
the descending plate of the squamous portion in front. Within a 
circular space formed by this plate behind, and the anterior mas- 
toid process before, protrudes the auditory process, to which is 
attached the external ear : it is perforated by the meatus auditor 
rim externus, whose orifice is expanded or trumpet-shaped. 
liie temporal zygomatic process is continuous, posteriorly and 
mrenorly, with the anterior mastoid ; at which part its surface is 
excavated to make room for the attachment of the external ear : 
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from tins the process curves upwards and outwards, and subse* 
quently forwards, in the form of an arch,meeting on the outer side 
of the orbit with the zygomatic process of the malar bone, and 
articulating with it through the zygomatic suture, the two com- 
pleting the zygomatic arch, against which abuts the frontal 
arch. The zygomatic crest and the articular process, the one 
rising, the other descending, from the temporal part of the arch, 
are {dso observable. 

3. The lateral facial reoion extends from the orbit to 
the incisive teeth. It is partially and very unequally divided into 
superior and inferior departments by the zygomatic spine; which 
arises from the infero-external and anterior part of the arch of the 
same name, reaches forward about one third of the length of the face 
(measuring from the orbit), and ends abruptly: the inferior depart- 
ment is occupied by the masseter, to which the spine gives attach- 
ment ; the superior, by much the most extensive surface, exhibits, 
a little higher than its middle, the infra-orbital foramen ; near 
the iimer angle of the orbit, the lachrymal tubercle-, between the 
foramen and the tubercle, a depression, marking the attachment 
of the nasalis longus labii superioris; anteriorly, a superficial 
hollow, denoting the place of attaclunent of the caninus : besides 
these, various other muscular impressions are perceptible. The 
sutures displayed upon this surface are, — the lateral nasal, ex- 
tending from the transverse suture to the lateral opening of the 
nose, and uniting the nasal to the lachrymal and superior and 
anterior maxillary bones j the malar suture, running transversely 
downward and outward from the lateral nasal, and coimecting 
the superior maxillary to the lachrymal and malar bones; the 
lachrymal suture, extending peipendicularly .backward from the 
malar, anti continuing its course within the .orbit, uniting the 
lachrymal and malar bones; the maaAUttry suture, extending 
obliquely, forward and downward, from the anterior part of the 
lateral nasal, and joining the superior and anterior maxillary 
bones. Supero-anteriorly (in relation to this surface) we per- 
ceive one of the lateral openings of the nose, bounded in front 
by the nasal peak, behind by the superior or convex border of the 
anterior maxillary bone. In front of this border, the bone shows 
the surface for the attachment of the depressor labii superioris. 
From the inferior parts of this region project the molar, canine, 
and lateral incisive teeth. 
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INTERNAL PARTS: 

Comprehending the Cavities of the Cranium^ Orbit, Nose, and 

Mouth, 

I. — CAVITY OF THE CRANIUSt. 

Constructed for the lodgement of the brain with its appen- 
dages : is in form ovoid, flattened inferiorly, broader anteriorly 
than posteriorly ; its antero-posterior or long diameter nieasunng 
about seven inches ; its transverse or lateral diameter, about four 
inches ; its vertical or perpendicular diameter, about three and a 
half inches. At the same time it is to be observed, that, although 
the general form of the cavity is the same, its dimensions may and 
do vary in different heads. The eight bones composing the cranium 
all present internally surfaces more or less concave, which, united,^ 
form the cavity under consideration; hepce it is that the interior is 
not regular or uniform, but presfents to view different hollows, 
which are adapted to distinct prominences of the cerebral mass. 

DIVISION of the interior surface into roof and base of the 
cranium : 

The roof is formed by the frontal, parietal, and occipital 
bones : its superficies is larger than the extent of the base, and 
it is without any apparently defective places, observable in the 
latter. It presents — 1st. On the mesian line, from front to back, 
the sagittal groove, for the longitudinal sinus, formed by the 
frontal and parietal crests, crossed towards the front by the co- 
ronal suture, and bounded posteriorly by the parietal protuberance, 
to which is attached the tentorium, and behind which is the occi- 
pital cupula, for covering the cerebellum. 2d, On either side, 
along the same line, the cerebral concavities of the frSktal bone ; 
the coronal suture, the boundary line between them and the 
parietal concavities ; the transverse grooves, for the lateral sinuses ; 
and, sunk within them, the lambdoidal suture. 

The base is formed by the temporal, sphenoid, ethmoid, and 
occipital bones. It presents, Ist. On the middle line, from before 
backwards, the crista g alii, and on its sides the ethmoidal fosses and 
cribriform plates, bounded laterally by the internal orbital plates 
of the frontal bones, and them pierced by the internal orbital 
foramina ; the concave surface of the body of the ethmoid bone ; 
the optic hiatus leading to the optic foramina; a transverse 
suture between the ethmoid and sphenoid bones. Upon the 
sphenoid bone, the pituitary fossa, bounded laterally by the two 
optic fosses; the latter lea<^g to the foramina lacera orbitalia, 
over which are the spinal foramina : a transverse elevated line 
denotes the place of junction of the sphenoid with the occipital 
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bone. Belonging to the occipital bone^ are the basilar fossa and 
the occipital hole. 2d. On either side, in the same direction, the 
internal surface of the winy of the ethmoid bonSy rather more con- 
vex than concave, for the support of the anterior lobe of the cere- 
brum ; the concavity of the wing of the sphemnd boney for the re- 
ception of the middle lobe ; the concavity of the squamous part 
of the temporal bonOy for lodging the posterior lobe : and the 
sutures bounding these three cerebral surfaces. The foramen 
lacerum basis craniiy formed between the wing of the sphenoid 
anteriorly, the basilar process of the occipital bone internally, 
and the petrous portion of the temporal bone extemallj and pos- 
teriorly : it is wide and irregular before, narrow behind, and is 
distinguished into the spheno-ocdpitalajxAtemporo-occipitalhiatus. 
The petrous portion of the temporal bone, presenting a nar- 
row triangular surface forwards and upwards, which contributes 
to the posterior cerebral poncavity ,* a broad smooth but uneven 
surface inwards, against which inclines the cerebellum, and upon 
which we distinguish — a, the orifice of the meatus auditorius in- 
ternus ; b, a transverse prominencey and several cerebral indenta- 
tions ; Cy an irregular convexity downwards, which forms the 
boundary wall of the labyrinth ; dy a fissure separating it from 
the former. Lastly, the sutures uniting the petrous to the squa- 
mous portion and to the occipital bone. Of the occipital bone, 
a part of the internal surface assisting in the formation of a con- 
cavity for the cerebellum, by the convolutions of which it is in- 
dented; the surface even and smooth, and slightly excavated 
below this, for the support of the medulla oblongata ; still lower, 
the condyloid foraminay through which the ninth pair of nerves 
pass out. • 

II. — THE orbits, ^ . 

Two in number, are formed for the lodgement, attachment, and 
protection of the eyes and their appendages. 

Figure. — Symmetrical. The cavity, which is extended hori- 
zontally backward and inward, has, viewed in front, a pyramidal 
aspect : the base, represented by the front, has four sides and 
four angles ; one only of the sides, however, is sufficient in extent 
to reach the apex, the others being all more or less imperfect. 
A line drawn in the horizontal direction through the axis of 
this figure, inclines more outwards than forwards, more forwards 
than downwards, intersecting another horizontal line projected 
directly fomard at an angle of about 70®, and one extended 
laterally, directly outward (at right angles with the former), at 
about 20° : the inclination downward, however, will in course 
vary with the erect position of the head. 

Structure. The orbit is composed of unequal portions coming 
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from bones nf the cranium^ and from three of thosd 

of ^ the frontal^ ethmoid^ sphenoid^ and temporal 

bon0Sf malar^ lachrymal^ and palate bones. 

J^man, Into sides^ angles^ base^ and ^ex. 

SIDES. — superior side or roof of the cavity consists 
only of the frontal arch ; which is concave and smooth internally^ 
to make room for the lachrymal glands and has anterior 'and pos-» 
tenor borders, sharp and slightly curvated. The inferior side 
or floor of the orbit is formed by the orbital surfaces of the 
lachrymal and malar bones ^ is broader than the roof, though, like 
it, is deficient as a whole. It comprises the orbital portion of the 
lachrymal suture: it is terminated, in front, by a smooth, 
founded, curvated border ; behind, nearly midway between the 
base and apex, by a shorter and straighter border. The inter- 
nal or NASAL side, the broadest and only complete one, is 
formed principally by the internal orbital process of the frontal 
bone, into the notch of which is*^ifeceived the os planum : the 
ethmoid bone further contributes, and also the sphenoid KnA palate 
bon^s, the three constituting that irregular termination of the ca- 
vity behind which represents the apex. The frontal orbital jdate 
is smooth and slightly concave, and is united below by a conti- 
nuation of the transverse suture with the lachrymal bone. Its 
border in front, though slightly curvated, is very irregular, 
having several notches and one or two small foramina in it; it 
also presents a little tubercle, to which the lachrymal caruncle 
is attached. The external or zygomatic side is formed 
principally by the zygomatic process of the malar bone, that of 
the temporal contributing but little : it is concave and smooth 
internally, somewhat broader below than upwards; is intersect^ 
obliquely by the zygomatic suture, and has an anterior border, 
smooth and curvated; a posterior one, sharp and straight. 

ANGLES . — The supero-internal angles, one before, the 
other behind, are formed by the beginning of the frontal arch, 
through which, midway between them, passes the supra-orbital 
foramen. The infero-intemal angle includes the lachrymal fossa. 
The supero-external angles, one anterior, the other pos- 
terior, are intersected by the suture uniting the frontal and zy- 
gomatic arches. The infero-extemal angles, particularly the an- 
terior, are rounded and smooth. 

BASE. — Of the circumferent border, the superior and internal 
parts, about two fifths of the entire circle, are formed by the os 
frontis; the inferior and internal parts, about one fifth, by the 
lachrymal bone ; and the remaining two fifths by the malar and 
temporal bones, in the proportion of three parts of the former 
to one of the latter. 
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THE APEX ot back cf the orbit, formed by the etbmdd, 
j^enoid^ and palate bones, is pierced by fi^e foramina : tbe two 
round are the internal orbital and optic, wbidh are r^ed in a row 
with two oval and larger in size, the mpero-^posterkr and infero’^ 
posterior orbital; tbe one behind is the spinal foramen. 

III. — CAVITIES OF THE NOSE, 

Comprehending the nasal fossae or chambers, and the sinuses. 
These cavities occupy about two thirds of the internal space of 
the superior maxilla, the remaining third belonging to the 
cranium ; from which they ‘ are partitioned by the cranial 
septum of the frontal bone, in union with the cribriform plates 
and crest of the ethmoid. 

THE NASAL FOSS^ may be said to include about two- 
thirds of the entire space devoted to the olfactory cavities. They • 
constitute the interior of the proboscis ; have four boundary walls, 
one above, one below, and two laterally; are separated from each 
other by a septum ; but are open both before and behind. 

The supeeior wall presents an irregular concave formed by 
the internal surfaces of the nasal bones, the cells and grooves of 
the ethmoid, and small portions of the nasal surfaces of the 
palate bones. 

The inferior wall is horizontal ; it extends forwards beyond 
the superior, but is considerably overreached by that wall 
posteriorly : it is formed by the palatine portions of the anterior 
and superior maxillary, and by the palate bones. The surface 
is transversely concave, and presents a slight .eminence a little 
behind its middle. . 

Each lateral wall or side presents an irregular concavity^ and 
is formed by the anterior and superior maxillary and the pdate 
bones. To it are attached the superior and inferior turbinated 
bones, by which the fossa is divided into three separate passages 
or meatus. The superior meatuSy comprised between the nasal and 
superior turbinated bones, extends from the angle of the lateral 
nasal opening, passing over the ethmoidal cells, to the cribriform 
plate, following superiorly the declination of the wall. The middle 
meatus, included between the turbinated bones, leads superiorly 
into the ethmoidal grooves and cells, and into the sinuses of the 
head, and ends below beneath the termination of the superior. 
This passage, like the former one, is narrow ; but its greatest 
diameter is, obliquely, in the perpendicular direction; whereas 
the other measures most from side to side. It receives the aper- 
tures of the ductus ad nasum, maxillary sinus, ethmoidal grooves, 
and turbinated cells. The inferior meatus is the most capacious 
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as IS Biort direct one » it extends along the inferior wall^ 
fiosDCi the anterior to the posterior opening of the nose. 

sxrTUM NASI is the partition separating one fossa firom 
lather* It is formed^ posteriorly, by the ethmoidal plate ; in- 
Jiriorly and posteriorly, by the vomer ; superiorly and anteriorly 
(and principally), by a broad perpendicular plate of cartilage. 

The openinos of the nose are — The anterior^ divided by the 
nasal peak and septum nasi into two, and formed by the superior 
borders of the anterior maxillary bones : the posterior, divided 
after the same manner by the vomer and septum, and formed 
by the nasal surfaces and crescentic borders of the palate bones. 

THE SINUSES OF THE HEAD communicate with, and 
may be said to constitute part of, the nasal cavities. They are 
the frontal, nasal, maxillary, sphenoidal, ethmoidal, and palatine. 

The frontal sinuses, formed within the frontal bones, are 
situated so that a straight line esteAded between the supero- 
intemal angles of the orbits passes opposite to about the angular 
or deepest parts of their cavities. The sinus (on either side) has 
a triangular figure. The superior side or roof is flat, and (barring 
the septa) even upon its surface; whereas the posterior side 
is irre^ar, being convex inwardly, where it is formed by the 
cranial septum; concave outwardly, where it is opposed to 
the part composing the temporal fossa. The inferior side slants 
from behind forwards, and from below upwards, is irregular 
on its surface, and open or deficient outwardly, where the cavity 
communicates with the maxillary sinus. Of the angles, one is 
directed upwards ; another downwards, terminating in the nasal 
sinus, with whicl\ it is conjoined, the two forming one continuous 
cavity ; the third points backwards, and is directly opposite to 
the imaginary trahsverse line above alluded to. The cavity 
is traversed and divided into several unequal open compartments 
and recesses by sepia ; the principal of which is one extended 
between the superior and inferior sides : it is partitioned from the 
opposite sinus by the nasal spine. The sinus is but small in the 
jroung compared to its proportionate dimensions in the adult sub- 
ject : it continues to increase afterwards with age, and ultimately 
extends throughout the whole of the frontal bone. 

The nasal sinuses, formed by the nasal bones above and 
the superior turbinated bones behind, are nothing more than the 
culs-de-sacs or blind terminations of the fixintal sinuses. 

The maxillary sinuses, the largest of these cavities, are 
spacious but very irregularly formed. They are situated below 
and in front of the frontal. Of this sinus, on either side, the 
posterior and external walls are formed by the malar and lachry- 
mal bones, whose orbital processes constitute a thm partition 
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betweeii it and the oibit ; the va&mxt parts consist of the excaysK ; ; ^ 
tions in the superior maxillary bone; superiorly^ the sinus is : 
open^ bdng thim continuous with the £^tal: the boundary 
line between these carities is marked by the suture uni^iig the 
lachrymal to the frontal and nasal bon^ im the onto a and 
by the prominent crest framed by ^tbe 
turbinated with the ethmoid brase^ on the 
which part, through a carved (and in the 

valvular) fissure, the sinus opens into the midjB ejBieaiwi^ g|p ! tl^|| ^ 
the bases of the turbinated Dones, cavity ia hM iiipp 
still more irregular, in the young snlgect^ in conae^pMMOiif Ar 
intrusion of the yet uncut molar teeth. 

The frontal sinus, then, terminates in the nasal, but both db* 
charge themselves into the maxillary; the maxillaiy has abo a 
blind termination, but empties itself into the posterior part of 
the middle nasal meatus. * • • 

The sphenoidal sinus is situated within the palatine portion 
of the body of the sphenoid bone. It has no existence in the 
young subject, the hone being solid throughout ; but in process 
of growth a cavernous hollow is formed, wHch, from the 
secession and attenuation of the laminae of the bone, continues 
to enlarge. It communicates, by two ovoid openings, with the 
ethmoidal sinuses. 

The ethmoidal sinuses are two cavities, separated by 
the perpendicular plate, situated beneath the ethmoidal cells. 
They have openings in front, communicating with the lower- 
most and largest grooves of the same bone, and with the 
palatine sinuses. , 

The palatine sinuses are formed between the superior 
maxillary and palate bones ; are situated Ifelow and in front of 
the former; are separated from each other by the vomer; and 
open into the maxillary sinuses ; they are irregular iu form and 
cavernous interiorly. They are not to be found in the young 
subject. Some might be inclined to treat them as parts of the 
maxillaiy sinuses; they are, however, as perfectly distinct from 
the latter as the frontal are. 


IV. — the mouth. 

The mouth is the cavity included between the superior and 
iitferior maxillae, making (in the skeleton) one common vacuity 
with the inter-maxillary space. Its antero-posterior dimensions 
can be but little varied ; but its supero-inferior diameter will be 
increased in the ratio of the distance to which the inferior 
maxilla recedes from the superior ; the cavity during the dis- 
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traction of the jaws assuming the figure of a misplaced [> , the 
angle of which is turned backwards. 

The mouth is formed — superiorly, by the palatine and superior 
and anterior maxillary bones ; inferiorly, by the inferior maxilla ; 
laterally, by the molar teeth ; anteriorly, by the incisive teeth. 
Behind, through the posterior opening of the nose, it com- 
municates with the nasal fossae. 

OF THE EXTREMITIES. 

In number, four . — Disposed in pairs . — Divided into fore and 
hind extremities. 

I.— THE FORE EXTREMITIES. 

Situation. Antero-lateral parts of the trunk, from which they 
proceed downward. 

Division. Into shoulder, anir,"knee, leg, pastern, coronet, 
and foot. 

OP THE SHOULDER. 

Constituted of the scapula, superiorly ; and of the humerus, 
inferiorly. 

BLADE BONE. (sCAPULA.) 

Situation. Antero-lateral part of the thorax. Its position is 
oblique, the antero-superior angle being directed forwards and 
upwards; the postero-superior, downwards and backwards. 
The former rises above the transverse process of the fourth 
dorsal vertebra ; the latter is opposed to the angle of the seventh 
rib. The coracoid process comes opposite to the sternal ex- 
tremity of the fi]fst rib. 

Form. Trianguhir : inferior angle irregular and detruncated. 
Broad and thin, superiorly ; narrowing, but growing thicker and 
more substantial, inferiorlv. 

Division. Into two surfaces, three borders or sides, and three 
angles. 

Surfaces. Ert^nal and Internal. The external, some- 
times called the dorsum scapulae, is divided unequally into two 
superficial concavities, named the fossae antea et postea spinatae, 
by the spine, a longitudinal eminence arising gradually from the 
superior border, and terminating imperceptibly in the neck, the 
smooth contracted part above the lower extremity of the bone ; 
the posterior is thrice as large as the anterior fossa; the one 
giving attachment to the antea spinatus, the other to the postea 
spinatus muscle ; and the spine to the trapezius. In the posterior 
fossa, hear where it joins the cervix scapulse, is the medullary 
foramen, directed downward. The internal surface, also called 



OSTEOLOGY OP THE HORSE. 49 

the venter scapube, and sometimes the snbscapular fossa, is 
smooth, though uneven, being excavated in the middle, flattened 
laterally and inferiorly, and is marked by the attachment of 
muscles : in the middle, and principally, by the subscapularis ; 
around the posterior angle, by the teres major; •superiorly, by 
the serratus magnus; still higher, along the border, by the 
rhomboidei. 

Borders. — The superior, nearly straight and but little mor 
than half the length of the lateral, is thick, and presents a grooved 
scabrous summit, into which is fixed the cartilage of the scapula, 
forming a flexible plate of considerable breadth, diminishing in 
thickness as it ascends from the bone, and terminating in a thin 
convex edge, which is inclined inward . — The anterior border 
discribes the figure of an inverted S. It is thin, and presents a 
sharp edge superiorly ; below, it grows obtuse and rounded, and 
terminates in the coracoid ^process, a rough hemispherical pro- 
minence, presenting in front* of the shoulder-joint, to which is 
affixed the coraco-brachialis and flexor brachii. The posterior 
border is obtuse, rounded, and smooth, except that, inferiorly, 
there are some few unimportant asperities : it affords attachment 
to the teres minor and large head of the triceps extensor brachii. 

Angles. — The two superior are rectangular and sharp : the 
postero-superior has, externally, a prominence just below it, 
marking the origin of the teres major. The inferior angle is re- 
presented, or, rather, has its place supplied, by the glenoid cavity 
— ^the smooth ovoid shallow cup, notched inwardly, formed for 
articulation with the head of the os humeri ; it is rendered deeper 
a margmal cartilage ; and has around its border inequalities and 
porosities, to which is fixed the capsular ligament. Between the 
glenoid cavity and the coracoid process, internally, is an excava- 
tion, serving for a passage to the tendon of the subscapularis. 

Connection . — The scapula is attached to the thorax by the 
several muscles passing between them ; also by two ligamentous 
fasciae. 

.Development. In the very young sulgect, the coracoid pro- 
cess forms an epiphysis ; in old age, the cartilage of the scapula 
takes on ossification. 


HUMERUS. 

Situation, Between the scapula and the arm ; placed in an 
oblique but contrary direction to the scapula, viz. downwards 
and backwards; whereby an angular space, of considerable 
extent, is left between the two bones. 

Form. Cylindroid; presenting the appearance of having been 
twisted around itself. 
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Divimn. Into a body and two extremities. 

Body.— Angular, with expanded, flattened sides, superiorly ; 
contracted and rounded, inferiorly. From its upper, fore, and 
outer part, projects the tuberosity ; whose point is roughened 
by the insertian of the levator humeri. The outer side of the 
body is excavated and smooth ; it is occupied by the humeralis 
extemus: the inner side is rather prominent and roughened, 
and exhibits a small scabrous eminence, which receives the ten- 
dons of the latissimus dorsi and teres major ; also, lower down, 
we find the medullary foramen, pointing downwards. 

Superior extremity — Larger than the inferior, presents for 
consideration a head and four tubercles. The head is the hemi- 
spherical smooth part projecting posteriorly ; it is designed for 
articulation with the glenoid cavity of the scapula, which it much 
exceeds in extent of superficies, and thereby obtains more free- 
dom and variety of motion. Into the irregular and indented 
groove by which the head is surrounded, is fixed the capsular 
ligament. Anteriorly, the head is surmounted by the tubercles : 
the three directly in front are anti-articular, and have between 
them two smooth grooves, which, as well as themselves, are 
covered by cartilage, and altogether serve as a pulley for the ten- 
don of the flexor brachii to play over. The outer articular 
tubercle is joined by a protuberant ridge with the tuberosity. 
The fourth, or outer tubercle, serves to guard against dislocation. 

Inferior extremity — Displays a specimen of the diarthro- 
dial or pulley-like articulation. It consists of two condyles, dis 
tinct from each other posteriorly, being theres eparated by a deep 
ovoid fossa, into which is received the olecranon of the ulna ; but 
united, inferiorly tod anteriorly, into a broad semi-cylindrical 
articular surface, divided by a prominence encircling its middle 
into two depressed compartments, of which the inner has twice 
the breadth of the outer, and bounded by two lateral prominent 
edges : furthermore, the condyles, of which the inner is larger 
and more projecting behind as well as before, meet at an angle 
above the fossa, and there run into union with the body. There 
are also two scabrous pits above the articular surfaces in front, 
which, like the cavity behind, occasionally receive processes of 
the bone below. 

Conmction. The head of the humerus is adapted to the glenoid 
cavity of the scapula ; the condyles are fitted into concavities 
upon the upper extremity of the radius. 

Development. In the young bone, the head, condyles, and . 
tubercles are epiphyses. 
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OF THE ABM. 

The arm is composed of a single bone, the os brachit, which 
corresponds to the human radius and ulna united together. 

ABM-BONE (os BRACHII.) 

Form. Cylindroid; flattened before and behind; slightly 
curved forwards. 

Division, Into radial and ulnar portions. 

The radial portion consists of a body and superior and 
inferior extremities. 

The body is long ; prominent and smooth anteriorly ; .slightly 
excavated and roughened posteriorly, where it is pierced in a 
direction downward by the medullary foramen : the former is 
clothed by the extensor muscles of the leg and foot ; the latter by 
the flexors of those part%. 

The superior extremity^ lite the inferior, expanded into greater 
breadth than the body, presents an articulatory surface, divided, 
by a gentle eminence running across the middle, into two conca- 
vities, of which the inner is broader and more circular than the 
outer ; the latter, indeed, has a superficial rising, taking the 
direction which makes a similar but imperfect subdivision of it : 
those concavities receive the condyles of the humerus. The exter- 
nal lateral process is more prominent and sharper than the inter- 
nal, and is surmounted in front by a small tubercular eminence : 
to these processes the lateral ligaments are attached ; the eminence 
serves also to deepen the outer cup of articulation. 

The inferior extremity is remarkable for the number and variety 
of its articulatory surfaces, and for presenting a hiatus extero- 
posteriorly, as if a piece of the bone had been chiselled out. It 
possesses three articulatory surfaces. The largest, or inner one, 
is quadrilateral in outline, sigmoid in superficies ; the middle is 
similar in form, but of smaller dimensions ; the outer, or smallest, 
is an ovoid convexity. The internal lateral process is the most 
prominent ; the external has a groove along it. The bone is also 
grooved in front by the passage of the extensor tendons. 

. The ulnar portion consists of body, projection, and articu- 
latory surface. 

The body is the tapering triangular part which is firmly united 
above, but more intimately below, with the radial portion ; be- 
tween the two is an interval, admitting of the passage of a circulus 
of blood-vessels. — The surface composing part of the humero- 
brachial articulation,in form a semilunar concavity,is only in part 
articulatory, the lower half presenting roughened inequalities for ^ 
ligamentous attachment : it is adapted to the smooth trochlea! 
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surface between tbe humeral condyles behind. — The projection^ 
named the olecranon; the part corresponding to the elbow in man^ 
is one of considerable magnitude, standing out in a direction up- 
wards and backwards from the upper extremity of the radius ; it 
is prominent and uneven on its outer side, excavated and smooth 
on its inner^ and terminates in a broad, rough protuberance, into 
which is implanted the triceps extensor brachii. In addition to 
two sides, it possesses two borders, both sharp, and disposed in 
curvatures looking inwardly : the anterior terminates in a project- 
ing point, which forms the superior boundary of the articular sur- 
face ; the posterior extends down, and becomes continuous*^with 
that of the body. 

Connection, With the humerus, above ; with the scaphoid, 
lunar, and cuneiform bones, below. 

Development, — In young life the ulnar portion forms a distinct 
bone from the I'adial, the two pieces^ corresponding to the ulnar 
and radius in man or the dog : indeed, the former in the colt ex- 
tends nearly to the knee : but as life advances, the two portions 
become so completely amalgamated and cemented together, in- 
feriorly, that no longer can any trace be found of their original 
separateness. 


OF THE KNEE. (cARPUS.) 

The knee of the horse corresponds to the wrist of man, and for 
this reason is technically considered as the carpus. It is com- 
TOsed of seven small bones ; in some instances an eighth has been 
found. Six of these bones are ranged in rows, forming two tiers, 
consisting each of three pieces : the seventh is placed completely 
behind the others. • * 

The First, or Superior Row, is formed by the scaphoid, lunar, 
and cuneiform bones. 

The Second, or Inferior Row, by the trapezoid, great, and un- 
ciform bones. 


SCAPHOID BONE. (oS SCAPHOIDES.) 

Form, Semi-ovoid : convex and curvated on one side ; slightly 
but unevenly concave on the opposite. — Divided into four sur- 
faces : — 1st, Superior surface, sigmoid and smooth, articulating 
with the arm-bone. 2d, Ifferior surface , semi-ovoid and smooth, 
resting upon the trapezoides and magnum. 8d, Internal surface, 
convex, and roughened by the attachment of the lateral ligaments. 
4th, Interrml su^ace, uniting in two distinct places with the lunar 
bone. 
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LUNAR BONE. (oS LUNARB.) 

Cuneiform. — Divided into four surfaces, baseband apex: — 
1st, Superior surface , triangular, articulating with the arm-bone. 
2d, Inferior surface, oblong, uniting with the magnum and un- 
ciform bones. 3d, Internal surface, excavated, joining above and 
below, with the scaphoid. 4th, Internal surface, excavated, arti- 
culating in two places with the cuneiform bone. — Base, broad 
and rough, presenting forwards. Apex, obtuse and rounded, 
turned backwards. 

^ CUNEIFORM BONE. (oS CUNEIFORME.) 

The smallest bone of the superior row. Figure — Pentan- 
gular. — Divided into five surfaces : — 1st, Superior surface, small, 
oval, and cupped, articulating with the arm-bone. 2d, Inferior 
surface, smooth, resting upon the unciform bone. 3d, Internal 
surface, convex and roughened, receives the attachment of the 
external lateral ligaments. 4th, Internal surface, joining in two 
places with the lunar bone. 5th, Posterior surface, ovoid, smooth, 
and slanting, unites with the trapezium. 

TRAPEZOID BONE. (oS TRAPEZOIDES.) 

Situation — Inner side of the knee. Form — ^An irregular, 
curvated, flattened cone. Division — into four surfaces, a base, 
and an apex : — 1st, Superior surface, smooth and convex, arti- 
culating with the scaphoides. 2d, Inferior surface, flattened, 
articulatory, and divided, the larger part resting upon the inner 
splint bone. 3d, Internal surface, excavated, presenting three 
smooth places for articulation with the os magnum. 4th, Internal 
surface, convex and roughened. Base, looking forwards and 
inwards. Apesc, turned backwards and ouiwarcU. 

THE GREAT BONE. (oS MAGNUM.) 

The largest bone (rf the knee. — Situated in the middle of the 
inferior row. Figure — Triangular. — Divided into two surfaces, 
two sides, a base, and an apex. 1st, Superior surface, presenting 
two articulary compartments, one, sigmoid and oblong, for the 
lunare ; the other, ovoid and flat, for the scaphoides. 2d, Inferim* 
surface, broad and flat, resting upon the cannon bone. 3d, Jn- 
ternal si^, excavated, presenting, three little surfaces for articu- 
lation with the trapezoides. 4th, External side, having two smooth 
places, with a pit between them, for articulation with the next 
bone. 

UNCIFORM BONE. (oS UNCIFORMB.) 

Situated outwardly. Form — ^irregularly conoid. 

Division into four surfaces, a base, and an apex. Ist, Su^ 
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perior Brnfuce, csonvex, and extended outward and backward^'- 
unitmg with the cuneiform. 2d, Inferior surface, articulatory, 
resting upon the outer splint, and also upon the cannon bone. 
8d, External surface, convex and rough, and ligamratous. 4th, 
Internal surface, presenting two places for articulation with the 
magnum. — Ease, presented forwards. — Apex, backwards. 

TRAPEZIUM.* 

Situation — Behind the cuneiform bone. Figure — Flat, broad, 
quadrilateral. Division — Into two surfaces and four bcyrders. 
1st, External surface, convex, imeven ; in places, elevatecT and 
roughened for ligamentous attachment. 2d, Internal surface, 
concave and porous. — Borders. Into the superior is fixed the 
tendons of the flexores metacarpi ; to the inferior, a ligament; to 
tine posterior, the posterior annular ligament of the knee: thefl^ 
terior possesses two smooth oval fiiufaces ; one for articulation 
with the cuneiform, the other with the arm- bone. 

PISIFORM BONE. (oS PISIFORME.) 

Not invariably present : in some instances two are found. Su 
tuation — Behind the trapezoid bone. Form — Orbicular or pea- 
shaped. Use — not apparent. 


OF THE PORE LEG. (METACARPUS.) 

Frequently called ike cannon : sometimes the shank. 

Although three bones enter into the composition of this part, 
viz., the large and the two small metacarpal bones, yet does the 
leg owe its form principally and its support entirely, to the former 
one : — ‘ ‘ 

LARGE METACARPAL, CANNON, OR SHANK BONE. 

(os METACARPI MAGNUM.) 

Form. Cylindrical ; flattened posteriorly. 

Division. Into body and two extremities. 

The Body presents anterior and posterior surfaces. The an~ 
terior surface is rounded, prominent, and smooth, and extends 
roimd, laterally, so as to form about two thirds of the entire su- 

* Stubbs has made this the Pisi/om Bone ; whilst the bone here called the 
Pisiform is his trapezium. Desirous as I am to observe an adherence to the 
nomenclature of human anatomy, in the present instance the incongruity ap- 
peared to be such as to warrant the hazard of a transposition of names. The 
bone which really is of the form and even magnitude of a pea, I have called 
pmform : whilst to Stubbs’ pisiform, a broad, flat, quadrilateral bone, 1 have 
gdven the name of Trapezium. Gibakd, the French standard anatomist, calls 
fne small round bone “ pisiformeP 
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periicies of the cylinder. The posterior surface is flattened^ and^ 
in places^ depressed. About one third of its length down, it is 
pierced by the meduUaryforamen, directed inward and downward. 
Its sides present two triangular slips of rough scabrous surface, 
extending about half way down, marking the places of attach- 
ment of the small metacarpal bones. 

The superior extremity presents an articulatory surface, the 
whole of which is flat, with the exception of a part bevelled off 
on its outer side, which articulates with the unciform bone ; and 
a small, depressed, bevelled spot on its inner and posterior side, 
whidk receives pail; of the trapezoid bone : the flat surface sup- 
ports the os magnum, to which in figure it corresponds. In front, 
and rather inclined to its inner side, the extremity has a rough- 
ened prominence, into which is implanted the extensor meta- 
carpi : on either side, the bone is asperated by the insertion of 
lateral ligaments ; and tjie^rough part posteriorly gives origin to 
the suspensory ligament. 

The inferior extremity exhibits an articulatory trochlea, consist- 
ing of two equal condyloid surfaces, parted by a semicircular 
eminence, which is fitted into a counterpart formation in the 
upper end of the large pastern bone. These condyles have uneven 
pits in their sides, into which are fixed the lateral ligaments. 

Connection, Superiorly, with the magnum, unciform, and tra- 
pezoid bones ; leterally and posteriorly, with the small metacarpal 
bones ; inferiorly, with the large pastern and sesamoid bones. 

SMALL METACARPAL OR SPLINT BONES. 

(ossa metacarpi PARVA.) . 

Number. Two external and intemah *Form — Elongated ; 
pyramidal. 

Situation, Attached to the lateral and posterior parts of the 
large metacarpal bone. 

Division, Into bases, middles, and apices. 

Extent, They vary somewhat in length : they commonlyreach 
about two thirds of the large bone, downwards. 

The base, or head, is turned upwards, and is surmounted by a 
flat articulatory surface, which enters into the formation of the 
knee-joint. Below this, the bone is tuberous and rough, for 
ligamentous attachment : the external head also receives one of 
the tendons of the flexor metacarpi extemus ; the internal re- 
ceives the tendon of the flexor metacarpi intemus. 

The middle is trifacial. The anterior surface is asperous, for 
firm attachment to the large bone ; the inner surface is excavated> 
to make room for the suspensory ligament ; the outer surface is 
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smooth and rounded. This part is terminated by a sharp edge 
posteriorly. 

The ape$} is tapering and ends in a small bony tubercle, which 
inclines backwards, away from the large bone. 

Difference, The external is commonly rather larger than the 
internal bone ; they are, however, with more certainty distin- 
guished by their articulatory surfaces. 

Connection, The external bone supports the unciform ; the 
internal, the trapezoid ; both are attached to the large metacarpal 
bone. 

Development, In the growing animal the splint bones are 
maintained by cartilago-ligamentous connections ; in most adult, 
and in all old subjects, the ligamentous substance becomes con- 
verted into osseous matter. 

OF THE PASTERN. 

The pastern, corresponding to the first phalanx of the human 
foot, is supported by the pastern bone ; but it has also two ap- 
pendices, the sesamoid bones, which are necessary to the forma- 
tion of the fetlock-joint. 

PASTERN BONE. (oS SXTFFRAOINIS.) 

Situation, Below the cannon bone, with which, from taking 
an oblique direction, it forms an obtuse angle. 

Form, Cylindroid, flattened before and behind ; larger supe- 
riorly than inferiorly : about one-third the length of the cannon 
bone. 

Division, Into body, and superior and inferior extremities. 

The body presents two surfaces. The anterior is even and 
eonveur the posteriorc\s> uneven, but flattened, and displays a 
slightly deprcsfpd triangular portion, into the asperous angle of 
which is implanted the short sesamoid ligament. 

The superior or larger extremity consists of two shallow ar- 
ticular cups, laterally, with a deeper transverse articular groove 
running between them, in which play the condyles and middle 
eminence of the lower extremity of the cannon bone. Behind, 
at the sides of the cups, are two tuberosities, to which are fixed 
the crucial ligaments. 

The inferior extremity is bi-convex or condyloid ; consisting of 
two equal, articular, semi-cylindroid convexities, parted by a 
transverse shallow depression, running from before backward, but 
more completely separated by a little pit behind. The asperous 
prominences on the sides are for ligamentous attachment. 

Connection, With the cannon and coronet bones, and with 
the two sesamoids. 
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SESAMOID BONES. (oSSA SESAMOIDEA.) 

Number — Two. — Situated at the back of the articulation 
formed by the pastern and cannon bones. 

Form, Trapezoid ; three of the sides presenting triangular 
faces, whose apices unite in one point, which is directed upwards, 
and whose bases form the fourth side ; turned downwards. 

Division, Into three sides, basis, and apex. 

The anterior surfaces are excavated, smooth, and articulatory, 
and along their inward borders, which are opposed to each other, 
are bevelled off, by which, by the two together, a groove is formed 
for the reception of the middle eminence of the cannon bone ; 
while the concavities extend the articulatory surface for the con- 
dyles of that bone. The posterior surfaces are convex and 
asperous, for the attachment of the suspensory ligament : the 
two together form a sort of channel between them, in which run 
the flexor tendons. The ^'lateml surfaces^ which are grooved as 
well as roughened, receive the branches of the suspensory liga- 
ment. The bases grow narrow as they approach each other : 
their surfaces are rendered uneven by the attachment of the long 
and short inferior and crucial ligaments. 

Connection, These bones are articulated only with the large 
metacarpal; they are connected both with that and the pastern 
bone. 


OF THE CORONET. 

This part answers to the second phalanx of the human foot. 
It has for its base, the 

CORONET BONE. (oS CORONJE.) 

Situation, Between the pastern and foot. 

Figure, Nearly square ; its breadth exceeding its longitudinal 
diameter only by about one flfth. It has four surfaces. 

The superior surface is bi-concave — ^being divided by a simple 
transverse eminence into two ovoid concavities, into which are 
fitted the condyloid projections of the pastern, .bone : this emi- 
nence is bounded before and behind by small tubercular eleva- 
tions ; the posterior receives part of a ligament : the anterior, 
a portion of the extensor tendon. Laterally and posteriorly, 
the surface is extended by two projections, to which are fixed 
the lateral ligaments. 

The anterior surface is convex, but irregular and asperous. 
Inferiorly, its sides present two remarkable depressions, into 
which are implanted the terminating branches of the tendo per- 
^ foratus : above and between them, the bone is roughened the 
attachment of the extensor tendon. 
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mrface is slightly excavated, a^d is free from 
Superiorly, it presents a smooth lip of bone, between 
l aid the flexor tendon exists a bursal coimection. 

surface, like the superior, is entirely articulatory ; 
ji^lwsdly resembles that of the pastern bone, only it is rather 
Broader. In outline, it has the figure of a paintedjieart, whose 
a]^ is curved forward and upward : basis, backward and up- 
ward. It is bi-convex from before backward, consisting of two 
condyloid prominences, parted by a shallow transverse depres- 
sion. It is adapted to a counterpart articulatory formation of 
the coffin bone. 

Connection. With the pastern, coffin, and navicular bones. 


OF THE FOOT. 

The foot, or third phalanx, forms the resting, bearing, or ter- 
minating part of the limb. The ccrfiki bone constitutes its osseous 
fabric ; to which the navicular may be regarded as an appendage. 

THE COFFIN BONE. (oS PEDIS.) 

Situated within the hoof, which it nearly resembles in — 

Form — Being in its outline semi-lunar : anteriorly and supe- 
riorly, convex ; posteriorly and inferiorly, concave. Its shape, 
however, varies with the natural make and morbid changes in 
the form of the hoof. 

Division. Into wall, sole, tendinous surface, articulatory sur- 
face, and wings. 

The wall is the semi-circular prominent part in front, and 
corresponds to the wall or crust of the hoof. It is convex — most 
so anteriorly ; it possesses a certain degree of declivity, which 
increases in degree, but decreases in extent, as we proceed from 
the front to the sides, the greatest elevation, as well as slant, of 
the wall presenting anteriorly ; and it exhibits everywhere a fur- 
rowed and porous surface ; the furrows, which run from above 
downwards, being most distinct inferiorly and laterally; and the 
holes or pores consisting of a large and small set, of which the 
large only ^e numerable or worthy of particular notice, the small 
ones being infinite, and numbers of them even imperceptible. 
foramina (for the large are alone worthy of the name, the small 
being simply porosities) are regularly disposed in so far that we 
invariably find several of them ranged at nearly equal distances 
around the circumference of the wail, a little above its edge ; and 
two others at or near the terminations of two grooves, which come 
from the wings, and run along the sides of the wall : five or six 
others also are commonj^ seen within the intermediate space, 
between the two latter. Through the foramina pass blood-vessels 
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and aa(l<^of d^mtasiorof ^ Thepmm^t 

serve inosdy for tRe fibrous attadbineat ci the laminae. 

T&e infmar or drcua^ererU^d^ d[ the irall is rather semi-oval 
than semit-drcnlar. Itisnotdtieddr serrated^partiGnlarlyt^^ 
the sidesi where, in places, the notches Ofq^te to the foraamna 
widen into gaps, in order to give passage Uopd-vessek to the 
sole. This edge, in its natu^ and heathy sti^, maintains at 
every point the level of a plane surface. Superiorly, in the mid- 
dle, the wall is surmounted by the coronal process^ from whose 
sides sharp waving edges run to the wings, forming the bounda- 
ries between it and the articulatory surface. 

The sole exhibits a broad, uniform, concave surface, of the 
figure of a horseshoe, free from asperities, excepting towards the 
wings. Still, however, it possesses porosites, or at least shows 
the marks of the fibrous implantation of the sensitive sole. It is 
bounded, anteriorly and Jaterally, by the circumferent edge of 
the wall ; posteriorly, by a sharp, uneven, semi-circular edge, 
which divides it from the tendinous surface. 

The tendinous surface has a semi-circular shape. It is 
placed immediately behind the sole, and exhibits, 1st. A rough 
depression in its fore and middle part, marking the insertion of 
the tendo perforans. 2dly. Two lateral grooves, passing obliquely 
inwards, and terminating each in a large foramen. 3dly. A porous 
space intermediate between the two former divisions, into which 
is fixed the inferior navicular ligament. The grooves lodge the 
trunks of the arteries and nerves of the foot, which pass though 
the foramina into the interior of the bone. 

The articulatory surface occupies the superior part. 
It is half-moon-shaped. It presents two lateral cups, extending 
angularly backwards as far as the wings, with a broad eminence 
running transversely between them, which rises so gently as to be 
more perceptible to the finger than the eye. This eminence is 
terminated in front by the coronal process, having an incurva- 
tion backwards : behind it, the surface is bevelled off, to which 
part is opposed the navicular bone. The articular cavities for 
the coronet bone are deepened by the sharp, prominent edge 
running around their front and sides. 

The aliB or wings consist of two bifid protuberances, stretch- 
ing backwards from the body, beyond the limits of the articula- 
tory surface. The lower and larger division of the ala, projecting 
directly backwards, is irregular and asperous : to it is attached 
the cariilage of the foot. The upper portions are tubercular and 
slnooth on their surface : to these are fixed the first pair of the 
coffin ligaments. Between these divisions of the ala is a notch 
(which in the recent subject becomes a perfect foramen) ; through 
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artery, to be conducted by tibe groove lead- 
a feramen (afore mentioned) in the wajl. 

With the coronet and navicular bones, and with 

^:hooC. 

^^I^^irtkularities. The coffin is a bone of a soft, i.e., of a spongy, 
texture ; and its intrinsic stability is yet furth^ rwucra 
‘■iiy the canals pervading its interior for thetransmiauonof blood* 
vessels and nerves. The very reverse of this is the case with 
the pastern and coronet bones: they (particularly the latter) 
are remarkable for compactness and solidity of sul^tance. 

THE NAVICULAR OR SHUTTLE BONE.* (oS NAVICULARE). 

Situation — At the back of the coffin-joint, into whose compo- 
sition it enters. 

Form — Semi-lunar: its lunated border, however, will not 
make above one third of a circle of such dimensions. 

Division — Into two surfaces; two borders; and two extremities. 

Surfaces. — The superior bears a corresponding aspect to the 
articulatory surface of the coffin bone, having two superficial la- 
teral depressions, with an eminence imperceptibly rising between 
them. Dividing the entire articular surface, formed by the two 
bones, for the reception of the coronet bone, into five parts, the 
navicular forms about two divisions. The inferior surface is also 
articulatory ; and also exhibits lateral depressions, but still more 
superficial than the superior, with an eminence across the mid- 
dle, narrower and better marked than that above. Over this 
part plays the tendo perforans. 

Borders. — The lunated, broadest in the middle, narrowing 
towards the extremities, consists, superiorly, of a smooth narrow 
slip of surface along the middle, which is adapted to the bevelled 
portion of the articufatory surface of the coffin bone ; and, below, 
of a fluted porous part, from which a broad ligament runs to the 
coffin. The straight border is thin, compared to the opposite one; 
and is, superiorly, rough and porous, where the posterior ligament 
is attached ; inferiorly, smooth and lipped, and continuous with 
the surface opposed to the tendon. 

The extremities, directed, one outward, the other inward, are 
obtusely pointed; and are fixed by lateral ligaments to the 
coffin bone. 


IL— THE HIND EXTREMITIES. 

Situation, Connected with the posterior parts of the trunk, 
which they support. 

♦ Sainbel calls it “The Articular Bone.” — Girard considers it as sesamoid 
bone , — Our old farriers, in their profound ignorance, have mistaken it for a 
production of disease, and deseribea it as “ the ^ptUtor bone.” 
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The mpmot ][>art of the hamieh is portion 

of the 08 iimominatum ; its middle has fer base tite ds rasnoris; 
bdow and in front> it is terminated hy the patdte^ 

ROUND BONE. (08 EBMORrS.) 

Form. Long, cylindrical. Magnitude — The strongest and 
heaviest bone in the body ; and one of the longest. Direction 
— Oblique ; from above downward, and from behind forward. 

Division. Into body and extremities. 

Body. — Upper part, expanded; flattened, posteriorly ; promi- 
nent, anteriorly ; and having, projecting from its outer border, 
a broad, flat, semi-circularTprgqpss, curved forwards, which is the 
small external trochanter : to it are fixed the faschia lata, tensor 
vaginae, and gluteus extemus. Nearly opposite to this, only 
somewhat higher, the inner border has an asperous, oblong, pro- 
minence, the internal trochanter, which receives Ae insertions 
of the psoae and pectineus muscles. The lower half of the body 
is contracted, round, and smooth : and on its postero-extemal 
part presents a deep oval pit, with asperous surfaces, which give 
attachment to the gastrocnemii. About the middle of the b^y, 
behind, is the medullary foramen. 

The superior extremity consists of two parts ; a hemisphe- 
rical, smooth, articulatory head^ looking upwards and inwards, 
joined to the body by a tldck, flattened neck, and exhibiting on 
its inner side a wide deep fissure, into which is fixed the round 
ligament ; the head itself being adapted to the acetabulum in 
the os innominatum. The other portion is a larger irregular 
projection, rising posteriorly into a pyramidal eminence, at the 
root of which, behind, is a deep oval cavity : this process, the 
great external trochanter, presents a broad, uneven, asperous 
surface outwardly, which receives the implantation of the gluteal 
muscles; a waving roughened crest, superiorly, to which are 
attached the obturator muscles ; and a concave smooth surface 
inwardly, to which is fixed the capsular ligament. 

The inferior extremity presents for consideration a troch- 
lea! prominence and two condyles. The first, the pulley-like 
articulatory surface in front, consists of a broad semi-circular 
groove, bounded on either side by a prominence, of which the 
internal projects much more than the external: over this «ot- 
&ce plays the patella. The condyles, most conspicuous poste. 
norly, much resemble each other, excepting that the ext^al is 
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the thicker, the internal the more projecting, of the two. They 
exhibit bold, convex, rounded articulatory surfaces, presenting 
inferiorly and posteriorly, which rest upon the tibia ; on their 
sides are rough eminences for the attachment of the lateral liga- 
ments; and between them is a deep asperous fossa, into which 
are implanted the inter-articular or crucial ligaments. At the 
base of the external condyle, below and in front of it, is a pit 
from which springs the tendon of the extensor pedis. IVom the 
condyles, posteriorly, proceed epicondyloid ridges, uniting them 
with the body of the bone. 

Connexion, With the pelvis, above; with the patella and 
tibia, below. 

Development. The extremities in the growing animal are 
epiphyses : prior to the adult period, however, they become con- 
solidated with the body ; and the inferior extremity earlier than 
the superior. ^ , « 

STIFLE BONE. (pATELLA.) 

Situation. Upon the trochea Isurface of the inferior extremity 
of the rounds bone. 

Outline. Quadrangular ; convex externally ; irregularly con- 
cave internally. 

Division. Into three surfaces and four angles. 

The anterior surface is convex, most prominent towards 
the middle, and in places porous and roughened by tendinous 
and ligamentous attachments. 

The posterior surface is entirely articulatory, "'"and un- 
equally divided by an eminence running across it into two shal- 
low concavities, which are adapted to the condyles of the round 
bone, the inner bfiiqg the larger one. 

The superior surface — ^the space bounded by the superior 
and lateral angles — is uneven and roughened by the implantation 
of the tendons of the rectus and vasti muscles. 

The angles are all blunt or rounded off. To the superior is 
fixed the tendon of the rectus ; to the inferior and lateral, the 
ligamenta patellae : between the superior and external lateral 
one is an eminence looking like a fifth angle : it gives attach- 
ment to the vastus extemus. 

, Connection. By muscles and its capsular ligament, with the 
round bone ; by its own four proper ligaments, with the tibia. 

OF THE THIGH. 

The bone correspondent to the bone of the thigh — the veritable 
os fenKyris of a man — ^in the horse enters into the formation of 
the part we call the haunch ; while the tibia and fibula, the 
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human leg bones, become of this quadruped the basis of the 
part we are in the habit of calling the thigh. 

TIBIA. 

Situation, ^Between the stifle and the hock. 

Fd’Irm, Long, straight, prismatic : larger superiorly than 
inferiorly. 

Direction, Oblique ; but contrariwise to the round bone. 

Division, Into body, superior and inferior extremities. 

The body exhibits three faces and three angles. Two of the 
faces are smooth, and are seen anteriorly ; one looking outwards, 
the other inwards : the former covered by the extensor pedis, 
the latter by the skin. The posterior face the broadest, and 
is strongly marked with several longitudinal muscular furrows. 
The anterior angle is rounded off, and below disappears alto- 
gether: the sides are sharpened and roughened by muscular 
attachment. 

The superior extremity, more bulky and extensive than 
the inferior, exhibits — Superiorly, two irregularly ovoid flattened 
articulatory surfaces, which, by means of intervening cartilages, 
are accommodated to the condyles of the round bone : these are 
parted by a small sharp elevation and two asperous pits, into 
which latter are fixed the crucial ligaments. Anteriorly, a 
jutting pyramidal tuberosity, from which a rough ridge runs 
downward into the anterior angle of the body, while, above, it 
ends in a blunt asperous point, turned outwards. At the sides 
are the two lateral processes, the external the more projecting, 
for the lateral ligaments. . Between the external lateral process 
and the tuberosity, is a groove for the passage of the tendon of 
the extensor pedis; and below this groove^ap broad excavated 
portion of surface, from which arises the flexor metatarsi. The 
external condyle has on its side a small transversely oval exca- 
vation, marking the place of junction of the fibula. 

The inferior extremity, flattened and spreading but little 
wider than the body itself, consists of two deep articular grooves, 
running obliquely from before backwards, and from without 
inwards, and of three sharpened projections: one, extended 
obliquely, forms the partition between the grooves;, the others 
form the lateral processes, of which the internal is more promi- 
nent than the external, both being roughened exteriorly for the 
lateral ligaments. The external lateral process has a groove pn 
its side, for the passage of the tendon of the peroneus. 

Connection, With the round bone, above > the os calcis, below. 
Development, The extremities, originally epiphyses, become 
apophoses prior to the adult period. 
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FIBULA. 

TMb small and seemingly unimportant bone can be regarded 
but as an appendix to the tibia. It is a long, slender, pyramidal 
bone, affixed to the external side of the tibia by a cartilago- 
Ugamentous substance, similar to that which binds the spfint 
bones to the cannon. 

Its superior part or head is bulky, flattened from side to 
side, and roughened — externally, by the attachment of the 
peroneus and the lateral ligament ; internally, by its cartilago- 
ligamentous connection. 

The inferior part, slender and tapering, extends about half 
way down the tibia, whence a ligament is continued from its 
termination to the lower extremity of that bone. 

Connection. With the tibia. 

OF THE HOCK. ^ (tARSUS.) 

As the knee of the horse answers to the wrist of man, and is 
therefore analogically regarded as the carpus; so, in like manner, 
the hock becomes the correspondent part to the instep, and is 
consequently considered under the technical appellation of 
tarsus. Six small bones enter into its composition : they are — 
the astragalus, os calcis, os cuboides, and the ossa cuneiforma : 
externum, medium, and internum. 

THE KNUCKLE BONE. (ASTRAGALUS.) 

Situation. Uppermost bone of the hock : the one which alone 
supports the tibia. 

Form. Distinguished by its pulley-like formation. 

Division. Into superior, inferior, and posterior surfaces. 

The superior or ' pulley ^like surface is entirely articulatory, and 
consists of two bold semi- circular prominences, with a deep capa- 
cious groove between them ; the whole admirably adapted to the 
two ^ooves, parted by their middle projection, in the lower ex- 
tremity of the tibia . — The posterior surface, extremely irregular, 
exhibits four polished places for articulation with the os calcis ; 
and, between them, asperous porous interspaces for ligamentous 
attachment.— 7%e irferior surface, smaller than either of the 
others, is irregularly flattened, and almost wholly articulatory; 
it is embraced by the superior part of the large cuneiform bone. 
From a pit at the foot of the pulley-like adaptation, takes its 
origin the extensor pedis accessorius. 

os CALCIS. 

Situation, It forms the posterior proiectme part, called the 
point of the hock. 



OSTEOLOGY OF THE HORSE. 


65 


Figure — ^Irregular, Division — ^Into body and tuberosity. 

The body is the broad or inferior part. It is irregularly 
convex externally, where it is joined with the tuberosity; concave 
and expanded internally, where it presents four surfaces for arti- 
culation with the astragalus, with asperous interspaces for liga- 
ment. The inferior part of the body has a narrow articulatory 
surface, by which it articulates also with the cuboid bone. 

The tuberosity, the projecting part behind, is oblong, flat- 
tened on its sides, and exhibits a thick, tuberous termination, into 
which is implanted the tendons of the gastrocnemii. The exter- 
nal side is flattened and roughened by ligamentous connexion ; 
the internal is smooth, and inclines to concavity, by which a space 
is left which gives passage to the tendon of the flexor pedis. 

CUBOID BONE. (oS CUBOIDES.) 

Situation, Outer part of*ttie hock. Form, Oblong, from 
back to front. Division, Into external, internal, superior, and 
inferior surfaces. 

The external surface, broad and irregularly curved, is roughened 
by ligamentous adherence. — The internal surface, irregularly 
excavated and asperous, exhibits three places of articulation ; 
one, posteriorly, for the great cuneiform ; the other two smaller, 
one anteriorly, one posteriorly, for the middle cuneiform bone. 
The superior surface has two articulations, with a little pit be- 
tween them j one for the astragalus, a larger one for the os 
calcis. The inferior surface presents two articulatory places ; 
one for the external splint bone, the other for the cannon bone. 

THE LARGE CUNEIFORM BONE. (oS CUNEIjgpRME MAGNUM.) 

Situation, Immediately underneath the astragalus. 

Figure, Triangular ; broadest side turned forwards; salient 
angle, backwards. Flat above and below. 

Division, Into superior and inferior surfaces, sides, and angles. 

The superior surface is entirely articulatory, with the exception 
of a little rough groove running to its middle from the outer side, 
which terminates in the medullary hole ; it is adapted to the 
under part of the astragalus. — The inferior surface is very similar 
in appearance to the superior, except that it is flat, or rather 
inclines to convexity ; it articulates with the middle cuneiform, 
and also, next the internal angle, with the small cuneiform. — 
The salient or posterior angle has on its external side a surface 
for articulation with the cuboid. 

Connection, With -the astragalus, cuboid, middle and small 
cuneiform bones. 
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THE MIDDLE CUNEIFORM BONE. (oS CUNBIPOBME MEDIUM.) 

Situatim. Underneath the large cuneiform ; upon the hind 
cannon Figure and Division , the same as the large bone. 

Superior and inferior surfaces, also similar : the former articu- 
lates with the large bone ; the latter with the hind cannon bone. 
— The salent angle, behind^ is sharper and more projecting; 
near its point, extemaHy, is a small surface for articulation 
with the cuboid. 

THE SMALL CUNEIFORM BONE. (oS CUNEIFORMS PARVUM.) 

Situation. Postero-intemal part of the hock.- -Figure, small : 
irregular. 

Connection, Superiorly, it articulates with the internal angle 
of the large cuneiform ; anteriorly, with the same angle of the 
middle cuneiform; below, principally, with the internal hind 
splint bone ; partly, also, with the hin^ cannon bone. 

THE METATARSAL, HIND CANNON, OR SHANK BONE. 

(os METATARSI MAGNUM.) 

As the cannon bone of the fore leg is said to be a match for 
one of the longest metacarpal bones found in the human hand ; 
so this bone, in comparative anatomy, is regarded as a fellow of 
one of the metatarsal bones which compose the foot, although it 
is, in the horse, the bone of the hind leg. It so nearly resembles 
the fore cannon bone, that the two, at first sight, appear to be 
precisely alike ; there are differences, however, between them, 
and in particular three : — 1st, The bone of the hind leg is longer 
by about one sixth part than the bone of the fore leg ; 2fiy, 
The body of the former is rounder and more prominent ante- 
riorly than that sf^the latter ; 3dly, The superior articulatory 
surfaces are different ; one being such as is adapted to the mid- 
dle and small cuneiform and cuboid bones ; the other accommo- 
dates the inferior row of the bones composing the knee. 

The PASTERN, SESAMOID, CORONET, COFFIN, and NAVICULAR 
BONES of the hind extremity, so closely resemble their fellows 
in the fore, that the description already given of the latter, will 
be found to answer here. 

APPENDAGES TO THE HEAD; 

To. wit, the os hyoides and the teeth. 

THE os HYOIDES 

Consists of a frame- work of small bones, connected together by 
ligament, situated between the larynx and the root of the tongue. 

Division, Into five pieces ; body, and four horns. 
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The body has the precise shape of a spur ; consisting of a 
semi-circular portion^ from the middle of the convex side of 
which projects a straight part, corresponding to the neck of the 
spur : this (latter) part, also called the appendix, is surrounded 
by the root of the tongue, to the fleshy fibres of which both its 
sides and extremity afford original attachment. The branches, 
or sides of the spur, are directed backwards, embracing between 
them the superior border of the thyroid cartilage. The curved 
part, from which the branches and neck spring, is broader and 
thicker than elsewhere, and has, laterally, two small articulatory 
knots with which the short horns are connected. 

The horns are four in number — ^two long, and two short. 
The short, or inferior horns, ascend obliquely from their articu- 
latory connections with the body, and terminate in two oblong 
smooth extremities, which form similar joint-like connections 
with the long horns. Thpy are flattened on the sides, and their 
anterior borders are sharpef than their posterior. They give 
attachment to a pair of the muscles of the tongue. — The long, 
or superior horns, constitute two long, flattened, thin bones, ex- 
tending backwards, in a horizontal direction, from the summits 
of the inferior horns, with which they are articulated. Each 
horn presents — two smooth polished surfaces, vi?. an internal 
and an external side ; two borders, an anterior and a posterior, 
the latter surmounted by a prominent crest ; and two extre- 
mities: the supero-posteribr has a cartilaginous junction with 
the hyoideal process of the petrous portion of the temporal bone ; 
the infero-anterior, with the short horn. 

This bone gives attachment to the stylo-hyoideus and hyoi- 
deus magnus, and also to the pharynx. 

Connection, With the temporal bone, larjnj*^ pharynx, tongue, 
and some of the muscles of the neck. 

Development. In the young animal the body itself is separa- 
ble into three pieces. 


THE TEETH : 

The instruments for the abscission and manducation of food. 

Number. Forty; disposed in pairs ; twenty in each jaw. 

Conformation. Conoid or oblong; infixed within distinct- 
alveoles formed in the maxillae ; whence we distinguish, in each 
tooth, a part without and a p^ within the socket : to the for- 
mer portion we give the name of body, and that of face to the 
wearing surface of it ; the latter is called the root, and the 
pointed extremity of it, the/flwy. 

Structure. The tooth is composed of two hard substances, 
distinct from each other in aspect as well as nature ; viz. a dense, 
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and a ttiU whiter aiid ha^aer 
whidli is inorgamc. It is <»ily the bo^ of 
the loot kqintedesiitate 
Idle limner owes its polidied whiteness to upon the fsee 
j^^^mrioesly diisposed^ according to the form of thetoolh^fiom 
whidi it sinks^ mcsre or less deejdy^ into the heart of all teeth 
OKcepting the tns^; forming theroby smaR fimmel-chaped ena* 
mellated cavities^ called the whose moutiis, naaaedl^ 

the pits, are indicated by the black marks upon the faces; 

'^e tooth is essentially formed of bone^ the enamd being no 
more than a covering or defence to it. Within the bone is a 
cavity, corresponding in shape and dimensions to the tooth itself. 
This^ the cavity of the tooth, contains the pulp, inclosed within 
the membrane of the tooth : these parts are amply famished with 
blood-vessels and nerves^ which gain admission through the 
points of the fangs. ^ 

Distribution. Into three classed ? 1st, the Incisors, or cutting 
teeth ; 2d, the Molares, or grinding teeth ; 8d, the Canini, or tusks. 

The incisoes, twelve in number, are ranged in parabolic 
curves in the anteriormost parts of the jaws. — Form, a bent 
cone, of which the face is the basis; the fang, the apex. Face, 
elliptical. Pit of the same figure, and single. Fany, single, 
conical. The teeth in the upper jaw are somewhat larger than 
those in the lower. The forms, but more particularly the faces, 
of these teeth imdergo alteration as age advances. 

The molars, twenty-four in number, are implanted, in four 
rows, into the sides of the jaws — ^twelve in the upper, and twelve 
in the lower maxilla, six on each side ; equal in magnitude to 
four or five incisors united together. — Figure, oblong, quadrangu- 
lar, excepting the £r«t and last, which are triangular. Fhces, pre- 
senting two transverse ridges and two pits : those of the triang^ar 
teeth have an additional eminence. Infundibula, two in each 
tooth, which imperfectly divide the cavity, by extending through 
it down to the fangs, into chambers. Fangs : an upper molar 
possesses three, excepting the first and last teeth, which have, 
occasionally, but two each. The lower molars have but two fangs. 

The canine teeth, or tusks, are four in number, two in 
^h jaw, having isolated stations in the interspaces at the ^es 
of the body of the maxilla, between the lateral incisors and the 
first molars.— Jbm, a double cone, slightly incurvated, whose 
bases are joined together in one body : during growth ihe inner 
side is slightly concave and fluted. Cavity extends uninter- 
ruptedly through the whole length of the tooths Fang^, single 
and perforated. No infimdibulum. Characteristic of male : 
in the female, either imperfect or undeveloped. 
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hy otherst heiioe tbe distineti^ oi imie two sets into 
tempatmry miipermaftenti^th. Theten^^&tarf teeth are twenty*^ 
fonr iniitimbei^twdyemdBorsyandtwelTem Tlie tempo- 
rary inciaolB differ from the pmnanent — 1 st^ in bemgemaller and 
whitor ; 2dly^ in haying necke or contractions where Ae root joins 
the body; Sdly, in their being slenderer and more pointed. 
The temporary molars differ from the permanent set — Ist^ in 
number ; 2dly^ in being/ indiyidually, smaller and whiter ; S^y^ 
in the eminences upon the faces being sharper. 


OF THE ARTICULATIONS OR JOINTS OP 
THE SKELETON. 

• •• 

TRUNK. 

Articulations between the occiput, atlas, and axis. — 
The condyles of the os occipitis are embraced by the smooth 
excavations forming the inner sides of the atlas : these articulary 
surfaces are covered with cartilage, and the two bones are fastened 
together, by — 1st, lateral ligam^s, passing from the coronoid 
processes of the occiput to the fore parts of the body of the 
atlas, to be fixed to the roots of its transverse processes ; 2d, The 
suspensory ligament of the head, fixed to the body of the atlas, 
between its anterior articular processes and the upper border of 
the occipital hole ; 8d, The capsular or synovial membrane, at- 
tached to the body of the occiput, around the roots of the con- 
dyloid processes, and to the body and anteriQMrticular processes 
of the atlas. It detaches a process to the membranous envelope 
of the odontoid projection, by which all communication is cut 
off between the joints formed by the first and second vertebrae. 

The axis articulates with the atlas, but is also connected with 
the occiput. It has— 1st, The superior ligament, passing from 
the spine of th^ axis to the inferior part of the bony r^ of the 
atlas; 2d, The irferior ligament, broad, connecting their inferior 
spinous projections together ; 8d, The three odontoid ligaments:^ 
^o long, passing from the sides of the odontoid process to the 
inner sides of the occipital condyles; the short and broad one, 
running from the point of Ihe process, along abony canal, to the 
antero-infmior part of the atilas; 4th, Capsular membrane, ix^ 
eluding the articulatory surfaces, which are encrusted with carti- 
lage, of the first and second vertebrae, is attached arot^d the pos- 
terior articular processes of the atlas and the anterior of the axis, 
around the odontoid process, and also ip the odontoid ligaments. 
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In the ordinary movements of the head^ all the cervical ver- 
tebrse^ more or less, participate : it is only in the nodding motion, 
or sudden chuck of it, that the occipital joint is especi^ly called 
into action. When the nose is earned to one side, the odontoid 
process revolves upon its own axis within the cavity of the atlas. 

Common articulations op the VERTEBRiG. All the verte- 
brae, excepting the atlas and last lumbar, articulate one with 
another, before and behind, through the apposition of their 
bodies, and the adaptation of their articulatory processes. They 
are bound together by — 1st, The inferior vertebral lig ament y con- 
sisting of bands of ligamentous fibres running obliquely along the 
inferior surfaces of the bodies of the vertebrae, expandiing as they 
approach, and taking root in each intervertebral substance ; 2d, 
The superior vertebral ligament y situated within the vertebral ca- 
nal.* It pursues the same course along the inner surfaces of the 
upper portions of the rings whiefi Ihe inferior ligament does be- 
low, maintaining the whole more firmly together; 3d, Inter- 
transverse ligaments y binding together the transverse processes ; 
4th, Inter-spinous ligamentSy between the spinous processes, but 
found only in the back and loins ; 5th, Capsular membranes y in- 
closing the smooth cartilaginous surfaces of the articulatory pro- 
cesses ; 6th, The intervertebral fibro-cartilageSy forming the prin- 
cipal bond of union between the vertebrse (so strong a one, that 
rather than this substance will part from its attachments, the 
bone itself will give way), consist of so many dense, concentric, 
fibrous substances, interposed between the bodies of the vertebrae, 
to the surfaces of which they are most firmly and inseparably in- 
herent. In form, they correspond to the bones, but in thiclmess 
and volume they»^’ffer in each vertebral region. The fibres are 
found to cross and intercross one another, and to be so disposed 
as to leave in the centre spaces, which are filled with a soft, pulpy, 
elastic tissue, which adds to facility of motion ; 7th, Ligamentum 
Nuchce vel Subflavum, an elastic ligamentous substance, reaching 
from the occiput to the coccyx. It arises from the occipital tu- 
berosity, and there consists of a cylindrical chord. It is con- 
tinued backward along the superior border of the neck, and 
stretches broader and broader as it proceeds, in order to reach 
down to the spinous processes, to all of which (with the exception 
of the first) it is fixed. It is broadest at the dip made by the 
spine in front of the withers. As it approaches the tallest dorsal 
spine, it narrows, and, after having passed the sixth or seventh, again 
-becomes a chord, or rather a band, whose greatest breadth is cross- 
wise. It passes onward, covering and connecting the remaining 


^ Tt cannot be demons Uated without sawing through the bony arches. 
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superior spines of the back^ and also those of the loins, sacrum, 
and coccyx, growing upon the last bone gradually smaller and 
smaller, and ultimately vanishing upon its extremity. Being 
highly elastic, it will admit of all the motions the spine is sus- 
ceptible of ; while it has a continual tendency to maintain or 
recover its original or natural form. 

Articulations of the thorax. — The vertebral extremity of 
the rib forms three distinct and separate joints with the spine, 
and is further maintained by two ligaments : 1st. Capsular mem- 
brane of the heady in its attachment surrounds and includes the 
whole of the head ; but sends oflP a process, internally, by which 
the surface opposed to one vertebra is formed into a synovial 
cavity, distinct from that which is adapted to the other vertebra, 
next to it. This part of the union is strengthened by some liga- 
mentous fibres wluch spring from the summit of the head ; 2d, 
Capsular membrane of the tvibercley surrounds the process at its 
articulation with the transverse process of the vertebrae ; 3d, Ex- 
ternal ligament y fixing the neck of the rib to the spine, exter- 
nally ; 4th, Internal ligamenty a similar one, internally. 

The cartilages of the true ribs, which are attached immediately 
to the sternum, are received into the cups in the lateral borders 
of that bone, and maintained there by — 1st, Ligamentous ex- 
pansionsy radiating from the surfaces, both superior and inferior, 
of the sternum to their extremities ; 2d, Capsular membranes y 
inclosing the extremities within their sockets. 

The several portions of the sternum are united, one to another, 
by fibro-cartilaginous interpositions ; and their union is strength- 
ened by the ligamentary expansions upon the surface, internal as 
well as external. The anterior bone is surmounted by a cartilage 
of considerable breadth, which extends in a curvature upwards, 
not unlike the form of the keel of a ship ; hence it has got the 
name of the cariniform cartilage. 

Articulations of the pelvis. — The sacro-vertebral arti- 
culatiouy formed between the last lumbar vertebra and the base 
of the sacrum, consists — 1st, of an inter- vertebral substance 
in the middle, similar to what exists in the spine ; 2dly, of two 
superior transverse ligaments, afl&xed to the transverse processes ; 
and, 3dly, of two inferior transverse ligaments, which run from 
the fourth and fifth transverse processes of the loins to the crista 
of the ileum. — The sacro-iliac articulations are formed by the 
interposition of fibro-cartilaginous substances between the trans- 
verse processes of the sacrum and the venters of the ileum, resting 
upon them ; and is strengthened by ligamentary bands passing 
from the posterior spines and borders of the Ueum to the trans- 
verse processes of the sacrum. — The sacro-sciatic Rgaments arc 



79 QamOUOQT OF THE HOBSB. 

broad stretched across the sacro-sciatic notch. They 

are tiie transverse processes of the saerun^ and those of 

the two or three anteriormost bones of the coccyx and to the pos- 
parts of the ileum and ischium^ and also to the tuberosity of 
the latter bone. Towards the anterior part of the notch, the lig^ 
ment exhibits an oval opening, through which pass the sciatic 
Vood-vessels and nerves. — The obtuvator l^ament is the fibro- 
membranous expansion stretched like a drum-head across the ob- 
turator foramen : through its anterior part is a hole for the trans- 
mission of the obturator artery and vein. Th^ symphysis pubis 
is formed by the junction of the two ossa innominata, by means 
of a fibro-cartilaginous substance adherent to the opposing sur- 
faces. — The sacro-coccygeal articulation, formed between the 
sacrum and coccyx, is the same as a common vertebral joint. 

FORE EXTREMITY. 

The shoulder-joint* is formed between the head of the 
humerus and the glenoid cavity of the scapula : their adaptation 
(as dried bones) appears incomplete, in consequence of the com- 
paratively disproportionate magnitude of the ball to the socket : 
this is in some degree compensated for, however, by the project- 
ing border of the cartilage with which the glenoid cavity is lined. 
The bones are maintained in apposition by — The capsular mem’' 
hrane, which is found very loose when denuded of the surround- 
ing adherent muscles, bagging about the bones, in order that it 
may not, in the least, restrain their freedom of motion : it is in- 
serted around the rough margin of the glenoid cavity, and around 
the neck of the humerus. Its intern^ surface is synovial ; its 
exterior is clothed *■7 firmly adherent muscles, to which the 
chief strength of the articulation is owing; viz., its outer and 
anterior parts by the antea and postea spinati ; its inner and 
posterior parts by the subscapularis and teres minor. 

The elbow-joint* is constituted of the condyles of the hu- 
merus moving in the concavities upon the superior extremity of 
the arm-bone, the surfaces of which are covered by cartilage. 
The joint is maintained by — 1st, The capsular membrane, which 
is thm, infixed around the condyles, including their cartilaginous 
surfaces, and the hollow behind them, and around the edges of 
the articulatory parts of the arm-bone ; also to the olecranon 
process, to the lateral ligaments, and to the tendinous roots of 
the flexor muscles of the leg. 2d, The lateral ligaments. 

• These well-understood and familiar appellations are preserved in preference 
to the adoption of those of a new nomenclature, viz., icapulo’-humei'al, humero 
brachial, &c., articulations. 



in tl^e side <|f 

the intei^ ^ ^ fax^4fp% nid^^ 

l}ifi4/ mto isi^ ertkmiar cavity of the radial 

IKnrt^n of tbe bonej and 93m iato the body of the bone, about 
three inches below the hrat inseilion. The ea^emal, shorter and 
stronger, pins from a similar depression on the exterzial condyle 
to a tubercle on the upper and outer part of the radial bone. In 
the young subject, the ulnar portion of the arm-^bone is united 
to the rai^al by a fibro-cartUage ; but this gradually undergoes 
conversion into bone as the adult period approaches. 

Knee-joint. — ^This includes four distinct articulations: one 
betwaen the arm-bone and the upper row of the carpal bones ; 
a second, between the upper and under rows of the carpal bones 
themselves ; a third, between the under row and the three meta- 
carpal bones ; a fourth, situated posteriorly, between the trape- 
zium and the cuneiform bbn«.« They have all their own proper 
capsular membranes, which are attached around the borders of 
their cartilaginous surfaces, and consequently have no communi- 
cation one with another. The knee-joint cdtogether is further 
maintained by — 1st, The lateral ligaments; the ewtemal, passing 
on the outside from a tubercle On the arm-bone to the head of the 
external metacarpal bone ; the internal^ divided into two portions 
proceeding together from a similar tubercle on the inner side of 
the arm-bone, the longer to be fixed to the head of the internal 
splint-bone, the shorter to the inner and fore part of the large 
metacarpal bone. Besides these, there are two annular liga- 
mentSy one, the anterior y traversing the front of the knee, being 
attached on the sides, and confining down the extensor tendons ; 
the other, the posteriory passing across, behind, from the scaphoid 
and cunetform bones tothetrapezium,inclosingJhe flexor tendons.. 

The fetlock-joint is composed by the apposition of the 
inferior condyloid extremity of the cannon bone to the upper 
biconcave surface of the pastern bone, and by the addition, pos- 
teriorly, of the sesamoid bones, which are also fitted to the con- 
dyles of the cannon. Its bin^ng parts are — 1st. The capsular 
membraney which is infixed into the bone around the borders of 
the cartilaginous surfaces, and in front is inseparably united with 
the extenscn* tendon. 2d. The internal lateral ligam^s : the long 
one passing from a little projection on the side of the large meta- 
carpal bone to the pastern ; the sh>ort one, passing underneath the 
former, from a depression immediately below the eminence to the 
pastern, behind the insertion of the long ligament. 3d. The se- 
ven SESAMOID ligaments: — fl. The suspensory ligament^ (so 

* Bourgelat has regarded it as a tendon^ — “ le tendon euspeneeur du boulet 
Girard as a muscle If. Tarhophalangien^*^ 
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called^ I imagine^ because the sesamoid bones seem to be ms- 
pended by it) is^ perhaps^ the strongest in the whole body, and is 
remarkable for its high degree of elastic property. It takes root, 
superiorly, in a projection at the upper and back part of the 
cannon, whence it passes, inclosed within a cellular sheath, 
between the splint bones, filling up their interspace. Opposite to 
about the terminations of these small bones, it splits into two 
divisions, which, diverging in their descent, become implanted into 
the lateral and posterior parts of the sesamoid bones, and into the 
fibro-cartilaginous substance uniting them. Prom the places of 
implantation, two lateral slips are continued from it downward 
and forward to join the extensor tendon. Between the suspen- 
sory ligament and the joint, enveloped in adipose membrane, 
are some large 6ursa mucosas. In composition and texture, this 
ligament possesses peculiarities : it has a sanguineous tinge inte- 
riorly, which is not perceptible imother ligaments or in tendons ; 
and its fibres, which are very coarse, are disposed in layers. But 
its chief peculiarity consists in its exhibiting an intertexture of 
delicate, pinky, fleshy fibres, which appear to be the uniting me- 
dium of the ligamentous fasciculi, b, The long inferior ligament 
runs fk)m the bases of the sesamoid bones, along the back of the 
pastern bone, to the upper extremity of the coronet bone, where 
it expands over the posterior part of the pastern joint, c. The 
short inferior ligament arises, by two portions, also from the bases 
of the sesamoid bones, where it is in part concealed from view by 
the former: it is implanted, a little lower down than the long one, 
into a well-marked angular asperity on the back of the pastern 
bone, c, Tivo external lateral ligaments are extended from the 
outer projecting a^les of the sesamoid bones ; one to the cannon 
bone, the other to the pastern, rf. Two crucial ligaments^ si- 
tuated underneath the interior ligaments. They run, decussating 
each other, from the bases of the sesamoid bones to the upper 
and posterior or projecting parts of the pastern bone. 

Pastern-joint. — The condyloid eminences, terminating the 
inferior extremity of the pastern bone, fit into corresponding de- 
pressions upon the upper end of the coronet bone, the opposing 
surfaces being covered with cartilage. The articulation is fiir- 
nished with — 1st, Capsular membrane infolding the smooth carti- 
laginous ends of the bones, and firmlyinherent into their borders : 
it is also interwoven with the extensor tendon, which passes over 
it in front, and behind becomes inseparably united with the in- 
ferior sesamoid ligaments, 2d, Long lateral ligaments rooted in 
rough surfaces on the sides of the pastern, whence they proceed 
to the coronet bone. 3d, Short lateral ligaments, broader and 
stronger than the former, are attached anteriorly to them, to the 
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same bones, above and below. The long inferior sesamoid liga- 
ment protects this articulation behind, and the extensor tendon 
forms a broad defence to it in front : indeed, both these parts 
are so knitted in texture with the capsular membrane, that they 
appear to form the principal strength of it. 

Coffin-joint. — The condyloid promintoces constituting the 
inferior extremity of the coronet bone, are received into a bi-con- 
cave hollow formed by the upper surfaces of the coffin and navi- 
cular bones, although in an inconsiderable degree by the latter. 
The articulation is secured by — 1st, The capmlarmembrane,Yf}AQh 
inwraps the cartilaginous surfaces, and becomes inserted around 
their boundaries. In front, it is interwoven with the extensor 
tendon ; behind, it is greatly strengthened by connexion with the 
tendo perforans. 2d, Three pairs of ligaments of the coffin bone. 
a, First pair pass from tjie superior edges of the alee of the coffin 
bone upon the sides of the'cftronet bone, and are fixed about its 
middle, by Second pair are stretched from the extremities of the 
alae, also to the coronet bone, and are inserted below and behind 
the first. TIdrd pair spring from the sides of the coronal pro- 
cess, and run to be fixed to the cartilages. 3d, Four liga^ 
mentSy two single and one pair, belonging to the navicular 
bone, a, Superior ligamenty extending from the upper and 
posterior part of the bone to the tendo perforans. by Inferior /i- 
gamenty a very broad one, occupying the entire lower edge of the 
bone, and thence passing into the coffin bone, just above the in- 
sertion of the long flexor tendon, c. The two lateral ligamentSy 
fixing the lateral extremities of the shuttle to the sides of the co- 
ronet bone. 

The coffin ligaments are. slight in compg-jison to those of the 
pastern and fetlock, because the coffin bone, from its situation 
within the hoof, is not liable to dislocation. 


SECTION II. 

MUSCULAR SYSTEM. 

OF THE MUSCLES. 

The fleshy parts of the body prove on dissection to be naturally 
divisible into numerous compact masses, assuming various forms 
and sizes, constituting so many distinct and separate muscleSy 
whose number may be estimated at about 312. The majority of 
the muscles possess tendons or sinews, which are to be re- 
garded as component parts of (rather than appendages to) them. 
The symmetry of the entire body is preserved by each half pre- 
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muBde 9 oorre^ndingi« every essen- 
l^ioe tliey are described as pairSf whidi we 
Ijqigffljj^ jpil i the ■famniTiiTig fa»Ti being Jiin^ Ttmanlfis* The fbl> 
j exMbits the classification of the muscles into regioM, 

liiai^Te of their situation and relative connexion : it also dis- 
the respective nomendatores of the 1^1^ and French 
jrdiemaiy schools ; the former, met with in the works of Snape, 
Stubbs, and Blaine, will be found to have been borrowed firom 
human anatomy j the latter arose with Chaussier, and has been 
introduced very happily into veterinary anatomy by Oiiurd. 


I.— MUSCLES COMMON TO HEAD AND TEUNK. No. 1. 
Cuticular Region. 

^luh namtt. Mvnch namt. 


II. — MUSCLES OF THE HEAD. 
1st. Auricular Region. 


Attollentes et 
Adducentes Aurem 

Anterior Concliss 
Posterior Concbss 

Eetrahentes Aurem 

Abducens vel Deprimens Aurem 


No. 92. 
No. of Muscles 9. 
f Temporo-auricularis Externus 
• 3 “j Zygomatico-auricularis 
I Tcmporo-pricularis Intemus 
Scuto-auricularis Externus 
Scuto-auricularis Intemus 

{ Cervico-auricularis Externus 
Cervico-auricularis Medius 
Cervico-auricularis Intemus 
Parotido-auricularis 
Mastoido-auricularb. 


2d. "^Palpebral Region. No. 2. 


8d. Ocular Region. No. 8. 

Levator Palpebne Super. (Intemus) Orbito-palpebralis 
Attollens vsl Levator Oculi Rectus Superior Oculi 

Deprimens vel Depressor Oculi Rectus In^Brior Oculi 

Abdunces vel Abductor Oculi ^ctus Externus Oculi 

Adducens vel Adductor Oculi Rectus Intemus Oculi 

Obliquus Superior vel Troclilearis Obliquus Magnus Oculi 
Obliquus Inferior Oculi Obliquus Parvus Oculi 

M. Septimus Oculi Suspensorius, lu ^ i* 

w/ Retractor Oculi J* Rectus Postenor Oculi. 

I JO“P^<?tion does not include the Muscles of tlie Internal Ear. 
t Stubbs co^idera the tendinous expansion of ibis muscle as distinct, under 
the nsme of “ Epicranius.” 
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44^ iurtetkir IfiMriftwiy No. 12. 

Ikmekmma. 
Z3!gomatioo*labialiB 
Ira^^iaaorlabialk . , . 
Snper-ioaxiUo'iiasidis Magnus 
Saper>nun^ iab«d»: 


ZjgmsMcoB 

Jj&mor Labii Bxvpmoir, iJbq. TSmi 
Dilatator Karis ikteralis 
Nasalis Lcmgas Labii Super*. 

Caninns, v^l Levator Angoli Qru 
Buooinator 

Depressor Labii Inferioris 
Levator Menti 
Dilatator Narium Anteiior 
Nasalis Brevis Labii Superioris 
Depressor Labii Superioris 
Orbicularis Oris 

5th. 

Temporalis 
Masseter 
Stylo-maxillaris 


^Portion 


of tie _ 

Alveolo-labialis. 
MaxiUo-Iabi'afis 
Mento-labialis 
Naso-transversalis 
Super>maxillo>nasalis Parvus 


Labialis, Anterior et Posterior. 

Posterior Maxillary E^on. No. 5. 

Temporo-maxillaris 
Zygomatico-maxillaris 
St^omaxillaris 


Spheno-maxillaris. 


Pterygoideus Intemus 
Pterjgoideus Externus 

The remaining Kegions of the Head are comprehended within 

THE SUBMAXILLAUY SpACE. 


Digastricus 

Mylo-hyoideus 
Genio-liyoideus 
Hyoideus Magnus 
Hyoideus Parvus 
Stylo-hyoideus 

7th. 

Hyo-glossus Longus 
Hyo-glossus Brevis 
Genio-hyo-glossus 
Liugualis 

8th. 

Hyo-pharyngeus 
Palato-pharyn^us 
Constrictor Phaiyngis Anterior 
Constnctor Pharyngis Medius 
Constrictor Pharyngis Posterior 


6th, Hyoideal Eegion. No, 6. 

{ Portion ] 
of the 

Mylo-hyoideus 
Genio-hyoideus 
Kerato-hyoideus Magnus 
Kerato-hyoideus Parvus 
Stylo-hyoideus. 

Glossal Eegion. No. 4. 
Kerato-glossus 
Hyo-glossus 
Genio-glossus 
Lingumis. 

Pharyngeal Eegion. No. 5, 

Kerato-pharyngeus 


Pterygo-pharyngeus 
Hyo-pliar 


Hyo-j^aryngeus 
Thyro-pharyngeus 
Crico-phaiyngeus 
Aryteno-phaiyngeus. 

9th. Laryngeal Eegion. Noi 7, 

Hyo-thyroideus Hyo-thyroideus 

Crioo-thyroideus Crioo^thyrdideua' 

Crico-arytenoideus Posticus Crico-arytenoideus Posticus 

Crico-arytenoideus Lateralis Crico-arytenoideus Lati^lf 

Thyro-aiytenoideus Thyro-aS^noideus 

Ai^enoideus Arytenoideus 

Hyo-epiglottideus Hyo-epiglottideus. 
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lOtli. — Palatine Region. No. 2. 

Eitglish names. Fr^h names. 

Tensor Palati Sfylo-staphjleas 

Ciroumflexns Palati Staphjleus. 


III. — MUSCLES OF THE TRUNK. No. 113. 
o —muscles of the neck. No. 40. 

1st. Humero-Cervical Region. No. 2. 

Rhomboideus Longus vel Minor Cervico-acromialis 

Levator Humeri Cervico-subscapularis. 


^lenius 

Cbmplexns Major 


2d. Lateral Cervical Region. No. 4. 

Cervico-mastoideus 

^ Dorso-occipitalis 

3lo-mastoideus Dorso-mastoideus 

Spinalis Colli Uorso-spinalis, 

8d. Superior Cervico-occipitaf Region. No. 5. 

^mplexus Minor Axoido-occipitalis Longus 

Rectus Capitis Posticus Major Axoido-occipitalis Brevis 

R^tus C^itis ^Posticus Minor Atloido-occipitalis Parvus 

Superior Atloido-mastoideus 

Obliquus Capitis Interior Axoido-atloideus. 

4th. Inferior Cervical Region. No. 6. 

of the } Levator Humeri Mastoido-humeralis 

Sterno-maxillaris 
f Sterno-hyoideus 
\ Stemo-tnyroideus 
Subscapulo-hyoidens 

_ Costo-cervicalis 

Longus Colli Subdorso-atloideus. 

6th. Inferior Cervico-occipital Region. No. 3. 

.^ticus Major Trachelo-suboccipitalis 

AMtas CwitiB Anticus Minor Atloido-suboccipitalis 

Obliquus Capitis Anticus Atloido-styloideus. 

6.— MUSCLES OF THE THORAX. No. 37. 

1st. Borso-scapular Region. No. 3. 

rv • • ■ Dowo-acromialis 

l«tisi^us Dom Dorso-humeralis 

Bhomboideus Brevw vel Major Dorso-Subsoapularis. 

2d. 


Sterno-maxillaris 
Stemo-thy ro-hyoi deus 

Subscapulohyoideus 
Scalenus 


Pectoralis Transversus 

Pectoralis Magnus 
Pootoralis Parvus 


Pectoral Region. No. 3. 

^ StemO'humeralis' 
Stemo-trochineus 
Stemo-soapularis. 
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8d. 

BfuglUh namei. 

Serratiis Magnus 

Intercostales Extern! 
Intercostales Intern! 

4th. 

Lateralis Stem! 
Stemo>coBtales Extern! 
Stemo-costales Intern! 


Costal Region. No. 8. 

French names. 
r Costo-subscapularis 
<< Dorso-coslalis 
I Lnmbo-costalis 
Interoostales Extern! 
Intercostales Intern!. 

Sternal Region. No. 8. 
Costo-stemalis 
Stemo-costales. 


5th. 

Superficialis Costarum 
Transversalis Costarum 
Levatores Costarum 


Dorso-costal Region. No. 8. 

Dorso-costalis 
Trachelo-costalis 
Transverso-costales . 


Longissimus Dors! 
Spinalis Dors! 
Semi-spinalis Dors! 


6th. Dorsal Region. No. 3. 

• • Dio-spinalis 


Diaphragms 


Transverso-spinalis Dors!. 

7th. ^ Diaphragmatic Region. No. 1. 

Diaphragms. 


c.— MUSCLES OF THE ABDOMEN. No.-| 33 

1st. Lumbar Region. No. 6. 

Semi-spinalis Luroborum 

Intertransversales Lumborum 

Sacro-lumbalis Sacro-costalis 

Psoas Magnus Sublumbo-trochantineus 

Iliacus Iliaco-trochantineus 

Psoas Parvus Sublumbo-pubialis. 

2d. Abdominal Region. No. 4. 

Obliquus Extemus Abdominis Costo-abdominalis 


Obliquus Intemus Abdominis 
Transversalis Abdominis 
Rectus Abdominis 


8d. 


Sphincter Ani 
^tractor Ani 


Ilio-abdominalis 
Lumbo-abdominalis 
Sterno-pubialis. 

Anal Region. No. 2. 

Sphincter 

Ischio-analis 

Ischio-perinealis. 


4th. Genital Region (in the Male). No. 4. 

Cremaster Ilio-testicularis 

Erector Penis Isohio-subpenialis 

Triangularis Penis Ischio-urethralis 

Accelerator Urinss Perineo-urethralis. 
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Genital Region (in the Female). No. 2. 


Englith names. 
Erector Clitoridis 
Spliincter Yaginffi 


French fiantes, 
Iscliio-clitorideus 
Sacro-clitorideus 
Perineo-clitorideus. 


6th. 

Erector Coccygis 
Depressor Coccygis 
Curvator Coccygis 
Compressor Coccygis 


Coccygeal Region. No. 4. 

Sacro-coccygeus Superior 
Sacro-coccygeus Interior 
Sacro-coccygeus Lateralis 
Iscliio-coccygeus. 


IV.— MUSCLES OF THE EXTREMITIES. No. lOG. 


Anterior Extremities. No. 48 


a . — MUSCLES OP THE SHOULDER. No. 12. 


1st. 

Antea-spinatus 

Postea-spiuatus 


External Scapular Region. No. 2. 

Super-acromio-trochitereus 
Sub-acromio- troehitereus. 


2d. 


Subscapularis 


Internal Scapular Region. No. 1. 

Subscapulo'trochineus. 


3d. 

Teres Major 
Teres Minor 


Posterior Scapular Region. No. 2. 

Subscapulo-humeralis 
Superscapulo-trochiterius Minimus. 


4th. 

Coraco-humeralis 
Plexor Bracliii 
Humeralis Extemus 


Anterior Humeral Region. No. 3. 

Coraco-humeralis 
Cornco-radialis 
Humero-radialis Obliquus. 


5th. Posterior Humeral Region. No. 4. 

o. 1 3 j Caput Magnum vel Primum Scapulo-oleci'anius 
•1 § I Caput Medium vel Secundum Uumero-olecranius ExtemuS 

Caput Parum vel Tertium Humero-olecranius Intemus 

Anconeus Epicondylo-(4ecranius. 


b . — MUSCLES OF THE ARM AND FORE-LEG, No. 12. 

1st. Anterior Brachio-Crural Region. No. 4. 

Extensor Metcu^i Magnus Epitrocblo-premetaoarpeos 

Extensor Pedis Epitroohlo-prepbadangeus 

Extensor Suffraginis Radialis-prephalangeus 

Extensor Metaoarpi | } Radialis-metacarpeus Obliquus. 
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2d. Superficial Posterior Brachio-crural Region. 


English names. 
Flexor Metacarpi Extemus 
Flexor Metacarpi Medius 
Flexor Metacarpi Intemus 
Flexor Accessorius Sublimis 


French names, 
Epitrochlo-carpeus 
Epioondylo-oarpeus 
Epicondylo-metacarpeus 
Ulnaris (Accessorius). 


No. 4. 


3d. Deep Posterior Bracliio-crural Region. 
Flexor Pedis Perforatus 
Flexor Pedis Perforans 
Flexor Accessorius Profundus 
Lumbrici, Anterior et Posterior 


No. 4. 


Epicondylo-phalangeus 

Radialis (Accessorius) 
Lumbricales. 


Posterior Extremities. No. 58. 


a.— MUSCLES OF THE HAUNCH. No. 20. 
1st. Gluteal Region. No. 3. 

Gluteus Extemus * Ilio-trochanterius Medius 

Gluteus Mpimus * • Ilio-trochanterius Magnus 

Gluteus Minimus Ilio-trochanterius Parvus. 


2d. Pelvi-trochanterian Region. No. 5. 

Pyriformis Sacro-trochantereus 

obturator Extemus Subpubio-trochantereus Extemus 

Obturator Intemus Subpubio-trochantereus Intemus 

Gemini Ischio-trochantereus. 


3. 

Tensor Vaginse 
Rectus 

Vastus Extemus 
Vastus Intemus 
Cmreus 
Rectus Parvus 


Anterior llio-femoral Region. No. 4. 

Ilio-aponeuroticus 

liio-rotuleus 

j- Trifemoro-rotuleus 

Ilio-femoralis. 


4tli. Internal Ilio-femoral Region. No. 6. 


Sartorius 

Gracilis 

Pectineus 

&, J r Adductor Brevis 
•i 1 Adductor Longus 
5 ? [^Adductor Magnus 

6th. Posterior Ili( 
Biceps Abductor 
Semitendinosus f Adductor 
Semimembranosus t Tibialis 


Sublumbo-tibialis 

Subpubio-tibialis 

Superpubio-femoralis 

I Subpubio-femoralis 
Ischio- tibialis Extemus. 

►-femoral Region. No. 2. 

Ischio-tibialis Medius vel Posterior 
Ischio-tibialis Intemus. 


i.— MUSCLES OF THE THIGH AND HIND LEG. No. 9. 

1st. Anterior Femoro-crural Region. No. 3. 

Extensor Pedis * Femoro prephalangeus 

Peroneus Peroneo-prephalangeus 

Flexor Metatarsi Tibio-premataiBeus. 


6 
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2d. Superficial PoBterior Femoro-crural Region. No. 8. 

^Ikh names, ^ French names, 

Gsairoottemius fixternus Bifemoro-calcanejciB 

GftStrocnemiuB Internus Femoro-phalangens 

Plantaris Perooeo-calcaueos. 

8d. Deep Posterior Femoro-crural B;egion. No. 8. 

Popliteus Femoro-tibialis Obliquus 

Flexor Pedis Tibio-pbalangeus 

Flexor Pedis Accessorius Peroneo-pbalaiigeus. 

I.— CUTANEOUS MUSCLES. 

Panniculus Carnosus. — Musculus Subcutanem, 

A muscle peculiar to quadrupeds. 

Situation, Subcutaneous ; and so uniformly and generally 
spread over the surface of the body, that it has been regarded as 
one of the common teguments. • It dot only clothes the broad 
sides of the trunk, but it extends forward upon the shoulder, 
neck, face ; and, backwards, upon the haunch and stifle. 

Division, On account of its extensiveness, into three por- 
tions ; — cervical, thoracic, and abdominal. 

The Cervical Portion originates in some pale disgregated 
fasciculi, descending upon the side of the head; one parcel 
coming from the lateral parts of the mouth, another from the 
root of the ear and parotid gland, a third and larger one from the 
aponeurosis of the masseter ; all running to the angle of the jaw, 
and there collecting themselves into a fleshy band, which, ^ter 
descending a little way lower down, again becomes resolved into 
separate fasciculi, and dispersed and spread over the side of the 
neck. The fleshy fibres, however, are principally confined to the 
infero-lateral regions : the superior portion consisting principally 
of an aponeurosis, partly cellular and partly tendinous, which is 
extended and fixed to the ligamentum nuchse. At the bottom 
of the neck some fasciculi are found running and attaching 
themselves to the spine of the scapula ; others, paler and less 
distinct, take a downward course, passing over the shoulder- 
joint, where many become intermingled with and lost in the 
adipose membrane thereabouts; while others, again, continue still 
lower, and vanish upon the faschia of the arm. 

The Thoracic Portion consists of a broad layer of fleshy 
fibres, extending from a little aoove the middle of the scapula in 
a direct line down upon the arm, into the faschia pf which it is 
(together with the cervical portion) inserted ; while, above, by 
means of an aponeurotic expansion," it is continued to be attached 
to the spine. 

The Abdominal Portion forms a broad fleshy expansion ; 



IIUSOOLAE SYSTEM. 


w 

abstractedly viewed, ovoid in outline ; clothing the false ribs and 
lateral parts of the abdomen ; whose fibres, generally, run in a 
longitudinal plane, from, before backwards, from the shoulder to 
the fiank : as they approach this latter paii;, they converge, and 
finally become collected into a broad, thi&k, muscular band, 
which is included within the fold of skin forming the border of 
the flank, and ends upon the front of the haunch, interwoven 
with the faschia covering that part, by which it is fixed to the 
patella. Anteriorly, the abdominal is connected with the tho- 
racic portion by an aponeurotic intervention ; along its superior 
border, the faschia covering the back and loins attaches the 
muscle to the spine ; inferiorly, it becomes gradually indistin- 
guishable from the faschia superfcialis abdominis, with which it 
is blended, and through which it gets an attachment to the 
pubes. The spur- vein is seen ramifying, superficially, upon this 
portion of the muscle. * • • 

Relations, The strongest fibres of the panniculus are exhibit- 
ed by its abdominal portion : the palest and weakest are seen 
upon the face. Its cervical portion is in many places intimately 
blended with the levator humeri ; and also with the pector^ 
muscles. The thoracic part envelops the trapezius, rhomboidei, 
latissimus dorsi, and spinati muscles; the abdominal portion 
covers the external oblique muscle and its aponeurosis. 

Attachments, Besides those already mentioned, it is loosely 
and partially connected, by cellular substance, with the several 
muscles and bones and ligaments which it immediately covers ; 
but everywhere intimately and generally with the skin. 

Direction. Upon the head its fibres ramify in an arborescent 
form ; upon the neck they take an oblique course ; upon the 
shoulder they run in a perpendicular direction; upon the abdomen, 
in a horizontal line. 

Action, The contractions of the panniculus throw the akin 
into folds or corrugations, transversely in the direction of its 
fibres; so that the one form right angles with the other. ^ The 
chief points from which it acts, are the lower jaw, the scapula 
and head of the humerus, the patella, and the pub^. By sud- 
denly and repeatedly wrinkling his skin, the horee (unprovided 
with hands for the purpose) effiects the dislodgemcnt of insects 
which annoy him, and likewise of any irritating, or noxious sub- 
stance, such as thorns or prickles, dirt, hayseeds, &c. This power 
also enables hin\ to resist, to a certain degree, the gripe or bite of 
an adversary. And so habitual does this cutaneous action become, 
that, although perfectly and fully at the command of the wiU, it 
often appears to take place involuntarily, or at least unheeded by 
the animal : this is particularly remarkable at the time that a 
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horse is grazing or feedings and is the while annoyed by flies. 
M. Girard conceives that it must give additional power of action 
to many muscles by operating as a brace or bandage to them ; 
his words are — II concourt k augmenter la force des muscles 
sur lesquelles il exerce une pression un peu forte.^^ 

II.— MUSCLES OF THE HEAD. 

1.— AURICULAR REGION. 

We shall consider these muscles in four classes — ^the Attol- 
lentes, the Muculi Proprii Conchse, the Retrahentes, and th e 
Abducentes. 

1. ATTOLLBNTES ET ADDUCENTES AUREM. 

ATTOLLENs MAXIMUS. — Temporo^aurtcularis Exterrvus, 

Situation. Subcutaneous^ upon the temple, at the inner side 
of the ear. . • • 

Figure, Broad, very thin, triangular. 

Attachment, By cellular membrane to the temporal faschia ; 
to a white tendinous (divisional or median) line extending in the 
direction of the sagittal suture ; and to the superior and posterior 
parts of the triangular cartilage, reaching from the vertex to the 
pit behind the orbit. 

Direction, From within outward ; convergent in approaching 
the ear. 

Structure. Fleshy and cellular ; fibres pale and slender ; and 
in their disposition aponeurotic. 

- ATTOLLENS ANTERIOR. — Zygomotico-auricularis. 

Situation, Subcutaneous ; in front and to the other side of 
the former. 

Attachment, Anteriorly, to the posterior extremity of the 
zygoma ; along its middle, to the temporal muscle ; posteriorly, 
to the front of the triangular cartilage. 

BMations, Externally, the skin ; internally, the temporal is . 

ATTOLLENS POSTERIOR. — Temporo-auricularis Internm, 

Situation. Underneath the attoUens maximus. 

Form, Thin, triangular ; much smaller than the maximus. 

Attachments, Inwardly, to the sagittal suture or ridge ; inter- 
nally, to the temporalis, by cellular tissue ; outwardly, to the pos- 
terior part of the concha. 

Relations. Externally, the maximus ; internally, the tempo- 
ralis. 

Structure, Principally fleshy ; in part aponeurotic, posteriorly. 

Action of the AttollerUes, — ^These muscles all co-operate in the 
erection or cocking of the ears. Acting in pairs, the maximi will 
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approximate ; the anteriorea will depress them ; the posteriores 
elevate them. But, as the triangular cartilage is more particu- 
larly their seat of action, in order to produce the same efPects 
on the concha, the aid of others will be required, next to be 
described, 

2 . MUSCULI PROPRII CONCHJB. 

These muscles attach the triangular cartilage to the concha. 

ANTERIOR CONCHA. — Scuto^auricularis Eootemus, 

Situation, Antero-internal side of the root of the ear. 

Form, Two short, thin, narrow fleshy slips. 

Attachment, To the outer side and posterior angle of the tri- 
angular cartilage, and to the antero-internal part of the concha. 

Relatione, Externally, skin ; internally, cartilage of the ear. 

Direction, From behind, ftwards; and from within, outwards. 

POSTERIOR coNCHjs. — Scuto-auriculavis Intemus, 

Situation, Deep-seated, at the inner side of the root of the ear. 

Form, Two fleshy bands, thicker than the last described. 

Attachment, To the inner side of the triangular cartilage ; 
to the superior angle of the same ; and to the posterior part of 
the root of the concha. 

Direction, Downwards, backwards, and outwards. 

Structure, Fleshy ; the larger slip only possessing a few ten- 
dinous fibres at its conchal attachment. 

Action of the Musculi Conchce , — The anterior muscle will as- 
sist in the erection of the ear ; and present the aperture forwards, 
by drawing round the concha and maintaining it against the tri- 
angular cartilage. The posterior muscle will have directly the 
reverse operation : it will rotate the ear the contrary way ; so 
that the aperture may look backwards and collect sounds from 
the rear. . 

8. RETRAHENTES AUREM. 

Cervico-auriculareSy Fxtemus et Internus. 

Situation, Behind the ear, upon the side of the poll. 

Form, Broad, thin, membraniform. 

Attachment, Posteriorly, to the vertex, ligamentum nuchse, 
and obliquUs capitis superior. Anteriorly, the external portion 
is attached to the dorsum conchas, about one third of its extent, 
upwards : the internal portion, to the root of the concha, and to 
the annular cartilage. 

Action, To retract the ear ; to draw it down upon the poll ; 
also to rotate the ear, turning the hollow part backwards. 



MUSCULAR SYSTEM. 


4. ABDUCENS Vel DEPRIMENS AUREM. 

Parotido-auricularis, 

Situation, Below^ and to the outer side of the root Of the ear. 

Form, Broad^ thin, membraniform. 

Attachment, To the surface of the parotid gland by dense 
cellular membrane ; and to the outer and fore part of the concha, 
just below its orifice. 

Relations, Externally, with the panniculus and skin ; inter- 
nally, with the parotid gland. 

Direction, IVom below upwards ; inelining a little forwards. 

Structure, Fleshy, and more substantial than the attollentes. 

Action. To abduct the ear, and assist in depressing it. 

2.— PALPEBRAL REGION. 

LEVATOR PALPEBR^ SUPERIORIS CORRUGATOR SUPERCILII. 

Fronto-superciliaris, 

Situation. Above the orbit. 

Figure, Short, thin, narrow, pyramidal. 

Attachment, Blended with the aponeurotic expansion upon 
the forehead, above the orbital arch ; and inserted into the supe- 
rior part of the upper eyelid, nearer to its inner than outer angle. 

Relations, Internally, with the skin; externally, with the 
orbital arch ; inferiorly, blended with the next muscle. 

Direction. Oblique : from above downwards, and from within 
outwards. 

* Structure, Superiorly, aponeurotic ; inferiorly, pale and de-. 
licately fleshy. 

Action. To draw up the upper eyelid, and particularly the 
inner part of it. 

ORBICULARIS PALPEBRARUM. — MuscuLus ciUaris. 

Situation, Within the eyelids : in front of the base of the 
orbit. 

Figure, Obliquely oval ; slit in its long diameter. 

Attachment, To the orbital portion of the ossa unguis et 
frontis ; to the palpebral ligament ; and to the akin of both lids. 

Relations. Externally, with the skin ; internally, with the 
membrana conjimctiva ; superiorly, with the former muscle ; in- 
feriorly, with the levator labii ; towards the margins of the lids, 
with tne tarsi ; at the inner canthus, with the lachrymal sac. 

Structure. Fleshy ; disposed in little packets or fasciculi^ 

jetton. To approximate or shut the' eyelids* 
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8. — OCULAR REGION. 

LEVATOB PALPEBR^ StJPEBIOEIS INTEBNUS. 

Orbito^palpebralis^ 

Situated — Superiorly, between the eyeball and the orbit. 
Form, Plat, thin, fan-shaped : broad and expanded in front ; 
narrow and tapering behind. 

Attachment, To the inner and upper part of the parieties of 
the optic foramen ; and whole breadth of the border of the 
upper lid. 

Relations, Superiorly, with the fibrous lining of the orbit, 
and the lachrymal gland : inferiorly, with the levator oculi and 
sclerotica. 

Direction, Oblique: fi^m behind, forwards; from below, 
upwards ; and from within, outwards. 

Structure, Posterior attachment, tendinous: anterior, apo- 
neurotic ; intermediate part, fleshy, pale, and delicate. 

Action, To raise the upper eyeUd. 

( LEVATOR OCULI, RECTUS SUPERIOR OCULI. 

DEPRESSOR OCULI. — RECTUS INFERIOR OCULI. 

ABDUCTOR OCULI. — RECTUS EXTERNUS OCULI. 

ADDUCTOR OCULI. RECTUS INTEBNUS OCULI. ^ 

Situation, Within the orbit, at respective and equal distances 
one from another, along the superior, inferior, and lateral parts 
of the eyeball. 

Form, Elongated, curved, conoid: broad parts turned for-^ 
wards. 

Attachment, To the circumferent parts of the optic foramen ; 
and to four opposite points, equidistant one from another, of 
the sclerotic, where it covers the front of the eyeball. 

Relations, Externally, with the fibrous lining of the orbit j 
internally, with the sclerotic coat ; in the midfie, with the re- 
tractor oculi. The levator oculi has also, above it, the levator 
palpebrae intemus. 

Direction, Oblique : from within outwards, in the direction 
of the visual axis ; the levator, at the same time, winding up- 
wards; the depressor, downwards; the abductor, to the outer 
side ; the adductor, to the inner side. 

Structure* Posterior attachments tendinous and fleshy ; an- 
terior, aponeurotic ; intermediate parts, fleshy. 

Action, The levator will turn the sight of the eyeball up- 
wards ; the depressor, downwards ; the abductor, outwards; the 
adductor, inwards. All four muscles acting simidtaneouily will. 
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draw the globe backwards, witbin the orbit. The combined 
action of any two of them, will give the sight an oblique or 
intennediate direction. 

OBLIQUUS SUPERIOR Vel MAGNUS OCULI-TROCHLEARIS. 

Situation, Inner and upper part of the cavity of the orbit. 

Form, Elongated, cylin^oidj somewhat narrowed, poste- 
riorly; anteriorly, curved at an acute angle towards the oppo- 
site side. 

Attachment, To the border of the optic foramen, and to the 
upper and outer part of the sclerotic, near to the attachment of 
the abductor. 

Relations, Superiorly, with the orbital parietes and pathetic 
nerve; inferiorly, with the adductor and supra-orbital branch of 
the ophthalmic nerve. 

Direction, Horizontal, but someyhat curved ; inclining from 
within outwards imtil it reaches the fore part of the cavity, 
where it becomes reflected outwards and downwards, with an 
inclination backwards. 

Structure, Posterior attachment tendinous and fleshy ; ante- 
rior, aponeurotic ; middle part, fleshy. At the inner canthus, 
the fleshy part passes through a broad fibro-cartilaginous loop 
or pulley, which is fixed to the posterior part of the front^ 
orbital process. 

OBLIQUUS INFERIOR Vel PARVUS OCULI. 

Situation, Under the eyeball; antero-inferior part of the orbit. 

Figure, Broad, thick, cylindroid: ocular attachment broadest. 

Attachment, To a little depression in the os unguis, behind 
the lachrymal .opening ; and to the inferior and outer side of the 
sclerotic, close to the junction of the white with the transparent 
part of the globe. 

Relations, Inferiorly, with the floor of the orbit ; superiorly, 
with the aponeurotic tendon of the depressor ; internally, with 
the lachrymal sac. 

Structure, Fleshy, included within a fibrous sheath. 

RETRACllOR VCl RECTUS POSTERIOR OCULI. 

Situation, Behind the eyeball. ) 

Figure, That of a hollow cone, with its base turned forwards. 

Attachment, To the edge immediately surrounding the optic 
foramen ; and to the posteriar third of the entire superficies of 
the globe of the eye. 

Relations, Around its sides are the four straight muscles of 
the eye, and in the interspaces a quantity of adipose matter : 

rrVi viina nrifin ' 
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DirecUon. Eadiated : the fibres diverging from the optic 
foramen as a centre, and spreading upon the surface of the globe. 

Structure. Posterior attachment, tendinous and fleshy : re- 
mainder, fleshy. 

4. — ANTERIOR MAXILLARY REGION. 

ZYGOMATictJs. — Zygomatico-ldbidlis, 

Situation. Along the middle of the side of the face. 

Figure. Very thin, flattened, elongated. 

Attachment. Posteriorly, to the anterior part of the zygoma, 
and cellular tissue clothing the masseter ; anteriorly, its fibres 
grow faint and vanish imperceptibly in approaching the angle of 
the mouth. 

Relations. Externally, with the skin; internally, with the 
caninus; inferiorly, with fhe^panniculus camosus. 

Direction. Horizontal, from behind forwards. 

Structure. Fleshy, except at its posterior attachment. 

Action. To assist in retracting the angle of the mouth. 

LEVATOE LABII SUPERIOEIS AL^EQUE NASI. 

Super -naso-labialis. 

Situation, Upon the side of the face, above the preceding 
muscle. 

Figure. Broad, thin, elongated, bifurcated anteriorly. 

Attachments. Posteriorly, to the subcutaneous surfaces of the 
nasal and frontal bones, reaching as far backward as the level be- 
tween the orbital arches ; anteriorly, by one division to the lateral 
parts of the skin of the nose and the false nostrils ; by the other 
division, to the side of the upper lip and angle of the mouth. 

Relations. Externally, with the skin ; the superior division, 
with the dilatator naris lateralis ; internally, with the nasalis lon- 
gus labii superioris, pes anserinus, and the superior labial artery. 

Direction. Rather oblique, from behind forwards, inclining 
downwards. 

Structure. . Posteriorly, a broad and extended aponeurosis ; 
anteriorly, fleshy. 

Action. To assist in the retraction of the upper lip and angle of 
the mouth, and in the dilatation of both the true and false nostrils. 

Remark. Stubbs describes the aponeurotic expansion of this 
muscle under the name of epicranius.” 

DILATATOR NARIS LATERALIS. — Super^moxillO’^nasalis magnrn* 

Situation. Upon the side of the face. 

Figure. Flat, pyramidal, b^e presented forwards. 
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Atfaekme»t0. Pontariorly^ to the fore end of the zy^ma^ and 
to the superior maxHla for a short space in front of it ; anteriorly, 
it spreads npon the side of the nostril and the snpero-lateral 
parts of the upper lip. 

Relatiom. Externally, with the skin and the inferior division 
of the preceding muscle ; internally, with the superior division 
of the same muscle, the caninus, the superior maxillary bone, 
and the superior labial blood-vessels and nerves. 

Direction, Horizontal, diverging as it proceeds forwards. 
Structure, A slender tendon attaches it to the bone, below 
which it is fleshy. 

Action, To dilate the nostril and retract the upper lip. 

NASALis LONGUs LABii suPEEioRis. — Super ’^maxUlo^ahialia, 

Situation, Upon the upper part of, the side of the face. 
Figure, Elongated, pyramidal^ base turned backwards : ex- 
ternal surface, convex ; internal, flat. 

Attachments, Posteriorly, to a slight bony depression at the 
junction of the superior maxillary and malar bones, a short dis- 
tance from the lower margin of the orbit ; anteriorly, along the 
middle of the anterior part of the upper lip. 

Relations, Externally, with the skin and the levator labii su- 
perioris alseque nasi, and the angular vein ; internally, with the 
superior maxilla, pes anserinus, and false nostrils : the united 
tendon crosses, in front, the dilatator naris anterior, and at the 
border of the lip enters the substance of the labial gland. 

Direction, Horizontal, the fleshy fibres gradually converging 
from their origin to their termination in the tendon. 

Structure, It has a few tendinous fibres at its origin ; other- 
wise, it is fleshy as far forward as the false nostrils, where it ends 
in a cylindroid tendon, and which here passes through a sort of 
cellular sheath, by which it is retained in its proper place. In 
turning over the front of the nose it grows flat, and at the peak 
formed by the apices of the nasal bones forms a junction with its 
fellow coming from the opposite side. The two unite and form 
a single flat tendon, which expands a little in descending, and 
ultimately disappears in the fleshy substance of the lip. 

Action, To raise and corrugate the upper lip, and in some 
degree assist in the dilatation of the false nostrils. 

CANINUS vel LEVATOE ANGULI OBIS. 

Portion of the alveolo-maxillaris. 

Situation, Fore part of the side of the face. 

Figure, Broad, flalt, triangular. 
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Attiichments. Superi<»rly9 to tke broad depression upon the 
side of the fore angle of the superior maxfllary bone ; inferidrly, 
to the alveolar processes of the lower jaw, and the bone in front 
of them ; internally, to the buccal membrane ; anteriorly, to the 
side of the lip and angle of the mouth. 

Relations. Externally, with the zygomaticus, inferior division 
of the levator labii superioris alseque nasi, dilatator naris lateralis, 
panniculus carnosus, and skin; internally, with the masseter, 
buccal membrane, and two anterior upper molar teeth. 

Direction, Transverse and penniform; the superior fibres 
diverge from their maxillary attachment; those below run 
obliquely, forwards and downwards. 

Structure. Fleshy. 

Action. To render the buccal membrane tense, and also to 
assist in elevating the angle of the mouth and side of the lip. 

• • • 

BUCCINATOR. — Alveolo-dahialis. 

Situation. In the space between the jaws. 

Figure. Broad, flat, approaching the triangular. 

Attachments. Posteriorly, to the border of the lower jaw in 
the space between the last molar tooth and the root of the coro- 
noid process, and to the tuberosity of the superior maxilla ; 
superiorly and inferiorly, to the outer walls of the alveolar cavi- 
ties for the molar teeth; anteriorly, to the angle of the mouth; 
and internally, to the buccal membrane. 

Relations. Externally, with the masseter, caninus, pannicu- 
lus, and skin, and with the facial artery and vein and parotid 
duct ; internally, with the buccal membrane ; postero-inferiorly, 
with the buccal nerve, artery, and varicose vein; antero-infe- 
riorly, with the depressor labii inferioris and inferior labial 
blood-vessels ; postero-superiorly, with the temporal vein. 

Direction. Longitudinal, from behind forwards. 

Structure. With the exception of its posterior or narrow ex- 
tremity, which contains some slips of tendon, and a few tendi- 
nous fibres which are visible about the angle of the mouth, it is 
entirely fleshy. 

Action, To aid in tightening the buccal membrane, and re- 
tract the angle of the mouth. 

DEPRESSOR LABII INFERIORIS. — Maxillo^aMalis. 

Situation. Along the side of the lower jaw. 

Figure. Elongated, flattened, pyramided, base turned back- 
wards. 



l4tJSO0LAB SYSTEM- 


92 

Posteriorly, blended with the buccinator, to the 
oi? the superior maxilla, and the supmor border of the 
in^iribr maxilla, benmd it salveoH ; anteriorly, infero-lateral part 

iShe interior of the lower lip. 

JSebilum, Externally, ^th the panniculus and skin, crossed 
also by the facial artery and vein and parotid duct ; internally, 
with the inferior maxilla and buccinator ; also with the inferior 
labial blood-vessels, which run between it and the buccinator. 

Direction, Horizontal, the fibres very gradually converging. 

Structure, Two slender tendons attach it to the jaws, and 
another connects it with the lip, in the glandular substance of 
which the latter expands, splits, and disperses its fibres. 

LEVATOR MENTi. — MentoAobiolis, 

Situation, Under the chin. , « • 

Figure, Broad and (though rather irregularly) quadrilateral. 

Attachments, Superiorly, to the alveolar processes, and the 
antero-inferior and lateral parts of the inferior maxilla ; in- 
feriorly, its fibres are lost sight of amid the adipose and glandu- 
lar substance forming the prominence of the chin. 

Relations, Superiorly, with the bone ; inferiorly, with the 
membrane lining the lip ; anteriorly, with the teeth ; posteriorly, 
with the prominence of the chin. 

Direction, Oblique, from before backwards, and from above 
downwards ; the lateral fibres making a curvature forwards. 

Structure, Fleshy. 

Action, To draw forward and raise the prominence of the chin, 
and with it the under lip. 

DILATATOR NARis ANTERIOR. — Noso^ransversalis, 

Situation, In front of and between the nostrils. 

Figure, Transverse parallelogram. 

Attachments, In the middle, to the bony peak formed by the 
apices of the ossa nasi ; on the side, to the anterior surface of 
the alae or broad cartilages of the nose. 

Relations, Externally, with the skin and the united tendon 
belonging to the nasales longi labii superioris ; internally, to the 
broad and also to the narrow cartilages of the nose, and to the 
triangular space between them ; superiorly, with the ossa nasi ; 
inferiorly, with the glandular substance of the lip. 

Direction, Transverse. 

Structure. Fleshy, except at its attachment to the os nasi. 
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' K4^AJplfi BEPVIS I«iBn SUBliBXOBIS. ^ 

Sitmtim. Behind the external n^uies. 

Mgwre. Narrow^ thinj forming two sides of a triangle. 

JMachments, Inferiorly, to the superior and anterior maxil- 
lary bones, and to the suture uniting them ; superiorly, to the 
os nasi; in the middle to the horn or comet of the nose and the 
skin of the false nostrils : it forms, in fact, a fleshy investment 
to the angtdar bony bounda^ of the false nostrils. 

Relations. Externally, with the levator labii superioris alseque 
nasi, the tendon of the nasalis longus labii superioris, and the. 
skin; internally, with the membrane of the nose. 

Direction, 'fransverse, inclining forwards. 

Structure. Fleshy. 

• •• 

DEPRESSOR LABII SUPERIORIS. 

Situation. Side of the upper jaw. 

Figure. Broad, thin, irregular. 

Attachment. Inferiorly to the alveoli of the lateral and middle 
incisores, extending thence along the side of the jaw as far as the 
tusk ; superiorly, it is confounded with the glandular substance 
of the upper lip, and is also connected with the inferior nasal 
cartilages* 

Relations. Anteriorly, with the labial gland, and at the side, 
with the nerves descending from the pes anserinus ; posteriorly, 
with the front of the jaw ; superiorly, with the cartilages of the 
nose ; inferiorly, with the incisor teeth. 

Direction. Oblique, from before backwards, and from below 
upwards. 

Structure. Fleshy. 

Action. To draw down the side of the lip, and with it the nasal 
cartilage, and thereby have some effect in dilating the nostril. 

ORBICULARIS ORIS. — Labialis. 

Situation. Within the border of the lips, of which it consti- 
tutes the principal thickness. 

Figure. It forms two semi-ovals, directed backwards, united 
at the commissures of the lips. 

Attachments. To the glandular substance and skin of the 
lips, and more particularly at the commissures, where the fibres 
coming from both lips cross one another, and become co^ounded 
with those of other muscles inserted thereabouts. 
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MeMkm. Externally, with the skin ; internally, with adi- 
pose ^aae, the labial glands, and the membrane of the mouth. 

JMtection, Semi-circular, in the horizontal line. 

Structure. Consists of two bands of fleshy fibres, the upper 
one of which is broader, thicker, redder, and stronger than the 
lower. 

Action. To approximate the lips and retain them in contact^ 
also to assist in the dilatation of the nostrils. 

6.— POSTERIOR MAXILLARY REGION, 
Comprising the muscles whose office it is to move the lower jaw. 

tempohalis. — Temporo-maanllaris. 

Situation. Upon the parietal and temporal bones. 

Form. Convex, externally ; concave, internally : broad, 
above ; narrow and convergent, keloW. 

Attachment. Superiorly, to the vertex and the anterior occi- 
pital bone ; to the convex surface of the parietal ; to the squa- 
mous plate and zygomatic process of the temporal bone ; and to 
a small portion of the frontal : inferiorly, to the coronoid pro- 
cess of the inferior maxilla. 

Relations. Externally, with the attollentes aurem and the 
zygoma; internally, with the cranial bones; postero-extemally, 
with the ear ; anteriorly, with a volume of fatty substance lodged 
at the back of the orbit. 

Direction. From behind, forwards ; and^ from above, down- 
wards ; the fibres taking a curvilinear course. 

Structure. Covered by a dense aponeurotic expansion, deno- 
minated the temporal faschia ; the broad part of the muscle is 
fleshy, but is intersected horizontally through its middle by a 
layer of tendon. Below, it is tendinous in its attachments to 
the sharp edges of the coronoid process ; but fleshy around the 
sides of it. 

Action, To raise the lower against the upper jaw'; and, 
thereby, when the mouth is opened, to shut it again. It is one 
of the principal agents in manducation. 

MAssBTBR. — Zygomatico-moocillaris. 

Situation. It forms the prominence of the cheek. 

Form. Broad, thick, semi-ovai ; superior and anterior sides, 
rectilinear ; postero-inferior border, curvilinear. 

Attachment. Superiorly, to the whole of the zygomatic ridge, 
and lower border of the arch, reaching as far back as the mastoid 
process; inferiorly, to theroughened border surrounding the angle 
of the jaw, and to the contiguous parts of the external surface. 
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RelaHom, Ext^allj^ wiih the panni^us camosuB^ cellxilar 
tissue^ and branches of the portio dnra j internally, with parts of 
the superior and inferior maxilke, buccinator, mass of yellow fat 
fiHiTig the intermaxillary vacuity, posterior and anterior masseter 
arteries and veins ; superiorly, with the temporal artery and vein; 
posteriorly, with the parotid gland ; antmorly, with the parotid 
duct, anterior maxillary artery and vein. 

Direction. Oblique: from above, downwards; and from 
before, backwards. 

Structure. Of its exterior, the superior two thirds is apo- 
neurotic; internally, it is composed of several distinct fleshy 
layers, separated by aponeurotic intersections. 

Action. In co-operation with the former muscle, to elevate 
the lower jaw, and maintain it in approximation against theupper. 

STXLO-MAXILLARIS. 

• • 

Situation. Behind the lower jaw. 

Figure. Pyramidal : has turned downwards and forwards. 

Attachment. Superiorly and posteriorly, to the styloid process 
of the occipital bone : inferiorly and anteriorly, to the angle of 
the lower jaw. 

Relation. Externally, with the parotid gland, temporal and 
occipital branches of the jugular vein, and the arteries piercing 
the gland ; internally, with the membrane bounding the guttural 
cavities ; superiorly, with the stylo-hyoideus. 

Direction. Oblique : from behind, forwards ; and from above, 
downwards. 

Structure. Tendinous, at its occipital attachment ; remainder 
fleshy, intersected with layers of tendon, and having aponeurotic 
stripes along its surfaces. The posterior division of the digastri- 
cus is inseparably united with the inferior border. 

Action. To draw the jaw backward, and at the same time to 
depress it : it therefore assists in opening the mouth, and so far 
is an antagonist to the two former muscles. 

PTERYGoiDEUs iNTERNus — Splieno-maxillaris. 

Situation. The same relative position upon the inner side of 
the jaw to what the masseter has upon the outer, flUing up the 
excavation there in the bone. 

Form. Broad and flat ; terminating, inferiorly, in a semi- 
circular border, from which it narrows, upwards. 

Attachment. Superiorly, to the pterygoid process, and crus 
of the sphenoid bone, to the palate bone, and to the tuberosity 
of the superior maxillary bone ; inferiorly, to the fossa which it 
occupies, and around the angle of the jaw. 
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. ExternaUy, with the branch of the jaw, and poste- 
rior maxilhny nerve and blood-vessels; internally, with the digas- 
trieuB, hyoideus, stylo-pharyngeus, the os hyoides, the larynx, 
the anterior portion of the parotid gland, the subma^ary vessels, 
and the ninth and recurrent nerves : anteriorly, with the mylo- 
hyoideus and gustatory nerve; posteriorly, with the parotid gland, 
guttural cavities, and the next muscle; superiorly, with the base 
of the cranium ; inferiorly, with the stylo-maxillaris and the skin. 

Direction, Divergent, from above, downwards. 

Structure. Fleshy, plenteously intersected with tendon. 

Action. To raise the jaw. If one act alone, the jaw, in being 
closed, will be drawn to one side ; the alternate action of the two 
produces the lateral movement of the jaw which is so effectual 
in comminuting the food. 

PTERYGOIDEUS EXTJERNUS. 

Situation. Above and behind\{ie former. 

Form. Short, thick, cylindrical. 

Attachment. Anteriorly, to the ala and crus of the sphenoid ; 
posteriorly, to the roughened depression upon the inner side of 
the jaw, at the root of the condyle. 

Relation. Anteriorly, inferiorly, and internally, with the 
preceding muscle, and the posterior maxillary nerve; superiorly, 
with the orbit ; posteriorly, with the articulation of the jaws ; 
externally, with the neck of the jaw. 

Direction. Oblique ; from behind, forwards ; and from 
without, inwards. 

Structure. Fleshy, with slight tendinous intersections. 

Action. To assist in the elevation of the jaw ; and, at the 
same time, to draw it forwards : it is the antagonist, in particu- 
lar, of the stylo-maxillaris. • 

6.— HYOIDEAL REGION. 

The muscles in this region, and those remaining to be de- 
scribed, belonging to the head, are comprehended within the 
intermawiUary space — between the branches of the lower jaw. 

DiGASTRicus . — Portion of the Stylo-maosillaris. 

Situation. Along the inner side of the lower jaw. 

Form. Broad and flattened at the extremities ; cordiform in 
the middle. 

Attachment. Posteriorly, to the styloid process of the occipi- 
tal bone ; anteriorly, to the side of the jaw, midway between 
the angle and the symphysis. 

Relation. Externally, with the jaw and pterygoidei ; inter- 
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nally^ with the Ixrynx, os hyoides^ and submaxillary glwd: 
inferiorly^ with the subinaxillary vessels and the skin. 

Direction. Oblique : from behind^ forwards and downwards ; 
from before^ upward and backwards. 

Structure. It consists of two fleshy bellies united by an 
intermediate tendon, which, passes and plays through a sort of 
pulley formed by the tendon of the hyoideus. 

Action. Not very apparent ; implicated, seemingly, with that 
of the hyoideus. 

MYLO-HYOIDEUS. 

Situation. Spreading along the side of the jaw. 

Figure. Broad, thin, half-penniform. 

Attachment. Outwardly, to the roots of the alveolar processes 
and the side of the jaw, extending forwards to the symphysis : 
inwardly, to the body of the os hyoides. 

Relation. Outwardly, wiflf the jaw; inwardly, with the sub- 
lingual gland, genio-hyoideus, and gustatory and ninth pair of 
nerves. 

Direction. Oblique : from above downwards, inclining out- 
wards. 

Structure. Fleshy : united to its fellow (of the opposite side) 
through the medium of a tendinous line, which extends from the 
end of the spur process of the os hyoides to the symphysis of 
the jaw. 

' Action. To draw the os hyoides forwards and upwards ; and, 
thereby, raise the tongue within the mouth. 

GENIO-HYOIDEUS. 

Situation. Above the preceding muscle. 

Figure. Half-penniform : extremities, narrow ; middle part, 
broad. 

Attachment. Anteriorly, to the jaw, near the symphysis; 
posteriorly, to the spur process of the os hyoides. 

Relation. Inferiorly and externally, with the mylo-hyoideus ; 
superiorly, with the genio-hyo-glossus; internally, with its fellow. 

Direction. Oblique: from before, backwards; and from 
without, inwards. 

Structure. Tendinous at the extremities : intermediate part, 
fleshy. 

HYOIDEUS MAGNUS. — Kerato-hyoideus Magnus. 

Situation. Antero-superior *part of the neck. 

Form. Fusiform : flattened upon its sides. 

Attachment. Posteriorly, to the postero-inferior part or angle 
of the comer of the os hyoides ; anteriorly, to a little tubercle 

7 
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xtiiddle and inferior part of the semicircular* 
po^tiiitt same bone. 

Oblique : from behind^ forwards ; and from abore^ 

downilrar^. 

Emotion, Below^ with the stylo-maxillaris^ digastricus^ and 
parotid gland ; above, with the corner of the os hyoides, ninth 
pair of nerves, and lingual vessels ; externally, with the pterygoi- 
dens intemus ; internally with the larynx and recurrent nerve. 

Structure, Tendinous and fleshy at its posterior attachment ; 
ending in a slender tendon, anteriorly. 

Action, To draw the body of the os hyoides still nearer to the 
side of the jaw, and thereby assist in the dilatation of the glottis. 

HYOiDEus PARVUS. — Kerato-hyoideus Parvus, 

Situation, Above and rather before the preceding muscle. 

Form, Small, flat, triangular. ^ • 

Attachment. To the body an5 appendix of the os hyoides, 
filling up the triangular space between them. 

Action, To approximate these parts. 

STYLO-HYOIDEUS. 

Situation. Infero-anterior part of the neck. 

Figure. Quadrilateral. 

Attachi^t. Posteriorly, to the front of the styloid process of 
the occipital bone; anteriorly, to the angle of thehyoideal cornu. 

Belation, Externally, with the parotid gland; internally, 
with the guttural membrane: inferiorly, with the stylo-maxillaris; 
posteriorly, with the obliquus capitis superior. 

Structure. Fleshy, with tendinous intersections. 

Action. To retract, and at the same time elevate, the cornu 
of the os hyoides. 


7.— GLOSSAL REGION. 

The muscles of this region form, collectively, the substance 
of the tongue : their number and variety account for the well- 
known mobility of that organ. 

HYo-GLOssus LONGUs. — Keruto-^glossus. 

Situation. Along the base and side of the tongue. 

Form. Long, narrow : flattened upon its sides. 

^Attachment. Posteriorly, to the cornu of the os hyoides, a 
short distance from its junction with the appendix ; anteriorly, 
infero-lateral parts of the tongue. 

lUlatiom, Externally, with the mylo-hyoideus ; internally, 
with the hyo-glossus brevis ; inferiorly, with the gustatory nerves. 



I|1M7Z*AB fiYSTBU. 

Sirueiwre* Thin, weak, aponmnrotioj at ita posterior attacl^^ 
ment : remainder, fleshy. 

Action. To dnw the tongue within Ihe moulh; and at the 
same time, depress it. 

HTO-oLossus BEEvis. — Hyo-glo 89 us. 

Situation. Similar to the preceding mnsde. 

Form. Broad, flat, thin, quadrilateral, half-penniform. 

Attachment. Externally, to the side of the body of the os 
hyoides ; internally, to the base of the tongue. 

Relations. Externally, with the mylo-hyoideus and hyo- 
glossus longus j intemaUy, with the genio-hyo-glossus. 

Direction. Obliquely transverse. 

Structure. Entirely fleshy. 

Action. To assist the former muscle in the retraction of the 
tongue ; and to depress, in particular, the base of it. 

GENio-HYo-GLOSSvs. — Genio-glossus. 

Situation. Inferior part of the tongue. 

Form. Broad, thin, half-penniform. 

Attachment. Inferiorly, to the inner part of the jaw, near its 
symphysis : superiorly, to the under part of the tongue ; and also 
to the appendix of the os hyoides. 

Relations. Externally, with the genio-hyoideus, hyo-glossus, 
sublingual gland, and branches of the gustatory nerve ; internally, 
with its fellow ; inferiorly, with the genio-hyoideus ; superiorly, 
with the tongue. 

Direction. From below, upwards; and from before, back- 
wards. 

Structure. Fleshy ; with the exception of the anterior half of 
its inferior border, where it is hemmed by a slender tendon 
which connects it more firmly to the jaw. Its surfaces are in 
part covered with adipose substance. 

Action. To project the tongue within the mouth, and draw it 
down : if one muscle act alone, the organ will be drawn to one 
side. 

LINGUALIS. 

The internal substance of the tongue consists of masses of 
fl^hy fibres, taking various directions, and having interwoven 
with them a considerable quantity of yellow adipose tissue: 
anatomists consider these as a distinct pair of mu^es. They 
take their attachments at the root of the tongue, from the body 
and appendices of the os hyoides, where they are separable and 
distinct portions; and proceed downwards, between the hyo- 
glossi longi, and above the genio-hyo-glossi, to be buried and 
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giibstance of that organ. They redehe Ihe 
msertions of all the other glossal muscles. 

JbSthUi To* Contract the tongue lengthwise^ and to draw it 
within the mouth. 

8.— PHARYNGEAL REGION. 

HYO-PHARYNGEUs. — Kerato-pharyuffeus. 

Sitmtion. Infero-lateral and posterior part of the pharynx. 

Form, Flat, thin, quadrilateral. 

Attachment, Infero-posteriorly, to the superior border of the 
cornu of the os hyoidesj supero-anteriorly, to the side of the 
pharynx. 

Relations, Externally, with the pterygoideus intemus; in- 
ternally, with the larynx. 

Action, To dilate the bag to re^eiws the food. 

PALATo-PHARYNGEUs. — Ptcrygo-pharyngeus, 

Situation, Upon the side of the pharynx. 

Form, Broad and thin : irregular in figure. 

Attachment, Superiorly, to the pterygoid process of the 
sphenoid, and to the palate bone : inferiorly, to the pharynx— 
its fibres intermixing and confounding themselves with those of 
the hyo-pharyngeus and stylo-pharyngeus. 

Direction, The reverse of the former muscle: viz., from 
above, downwards ; and from before, backwards. 

Action, To assist in the dilatation of the pharynx. 

STYLO-PHARYNGEUS. 

Situation, Postero-lateral part of the pharynx. 

Attachment, Posteriorly, to the styloid process of the tem- 
poral bone, and outer side of the cartilage of the Eustachian 
tube : anteriorly, to the side of the pharynx. 

Structure, Tendinous at its origin : remainder, fleshy. 

Action, To assist in dilatation, by drawing the side of the 
bag in a direction upwards and backwards. 

CONSTRICTOR PHARYNGis ANTERIOR. — Hyo-pharyngcus, 

Situation, Antero-superior part of the pharynx. 

Attachment, Inferiorly, antero-intemal part of the cornu of 
the os hyoides ; superiorly, to a tendinous line uniting it with 
its fellow along the mesio-anterior part of the pharynx. 

CONSTRICTOR PHARYNGIS MEDius. — Thyro^pharyngeus , 

Situation, Behind the former muscle. 

Attachment, Inferiorly, lateral parts of the thyroid cartilage : 
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Bupmoriy^ to a teiai^^iKms line r^uiiiing aloioig the superior paaH^ 
of the pharynx. 

CONSTEICTOE PHARYNGI8 POSTEBIOE.: — Cnco-pfiaryngcus, 

Situation. Postero-superior part of the pharynx. 

Attachment. Inferiorly, its fibres are confounded with those 
of the muscular coat of the oesophagus : superiorly, to the lateral 
parts of the cricoid cartilage. 

Relations of the three Constrictors. Superiorly, with the 
guttural pouches ; inferiorly, with the membranous parietes of the 
pharynx, with the os hyoides, and the thyroid and cricoid carti- 
lages ; laterally, with the anterior portions of the parotid gland. 

Structure of them. Fleshy. 

Action of them. To constrict or contract the cavity of the 
pharynx in the act of deglutition. 

9.— LARYNGEAL REGION. 

Comprehending eight pairs and one single muscle. 

HYO-THYROIDEUS. 

Situation. Upon the side of the larynx. 

Form. Quadrilateral : flat and thin. 

Attachment. To the inferior border of the semi-circular portion 
of the os hyoides ; and to a broad eminence upon the postero- 
inferior part of the side of the thyroid cartilage. 

Action. To elevate the thyroid cartilage, and with it the 
larynx altogether ; or, to depress the os hyoides. 

CRICO-THYEOIDEUS. 

Situation. Upon the postero-lateral part of the larynx. 

Form. Flat; triangular. 

Attachment. • To the borders and side of the cricoid cartilage ; 
and to the posterior border of the thyroid, filling up the vacuity 
between the two cartilages. 

Action. To approximate the two cartilages. 

CRICO-ARYTENOIDEUS POSTICUS. 

Situation. Upon the upper part of the larynx. 

Attachment. To the entire upper surface of the cricoid 
cartilage, and to the posterior angle of the arytenoid cartilage. 

Structure. Fleshy ; and famished with two small tendons, 
which are fixed to the arytenoid. 

Action. To draw the arytenoid cartilage backwards. 

CRICO-ARYTENOIDEUS LATERALIS. 

Situation, Postero-lateral and superior parts of the larynx, 
between the thyroid and cricoid cartUages. 
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Aitaehmmt. To tlie anterior border of the cricoid cartilage; 
and to the side of the posterior angle of the arytenoid. 

Action. To draw the arytenoid cartilages assimder^ and thus 
dilate the glottis. 


THYRO-ARYTENOIDEUS. 

Situation, Upon the side of the larynx, between the thyroid 
cartilage and the lining membrane. 

Attachment, To the inner surface of the thyroid, and the 
triangular ligament ; and to the side of the arytenoid cartUage. 

Action, To enlarge the glottis by separating the arytenoid 
cartilages. 

ARYTENOIDEUS. 

Situation, Upon the superior part of the larynx. 

Attachment, To the superior* or dxcavated parts of the two 
arytenoid cartilages ; running across from one to the other. 

Action, To contract the glottis, by approximating these 
cartilages. 

HYO-EPIGLOTTIDEUS. 

Situation, Between the epiglottis and semi-circular part of 
the os hyoides. 

Figure, Fusiform. A single muscle. 

Attachment, To the hollow part opposite to the neck of the 
os hyoides ; and to the broadest part of the epiglottis : enveloped 
within a doubling of the laryngeal membrane, and clothed in 
adipose matter. 

Structure, Pale fleshy fibres, mingled with fatty matter at 
its hyoideal attachment, and fixed to the epiglottis by a very 
small tendon. 

Action, To retract the epiglottis stiU fiirther from the 
aperture, and thus increase the dnnensions of the latter. 

10. — PALATINE REGION. 

Including one pair, and a single muscle. 

TENSOR PALATi. — Stylo-staphyleus, 

Situation, Upon the supero-lateral part of the pharynx. 

JFbm. Slender, elongated ; tapering towards either extremity. 
Attachment, Posteriorly, to the styloid process of the tem- 
poral bone, by means of a tendon common to it and the stylo- 
pharyngeus ; anteriorly, by means of a cartilaginous loop (acting 
a pulley), through wliich its tendon passes, to the styloid 

making a sudden turn outward. 
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around this process^ it becomes ultimately fixed to the postero** 
lateral part of the soft palate. 

Direction, From behind, forwards. 

Relations, Inwardly, with the stylo-pharyngeus and palato- 
pharyngeus ; outwardly, with the pterygoideus intemus. 

Structure, Fleshy, in the middle; aponeurotic externally: 
terminating, anteriorly, in a long, flat, slender tendon, which 
plays within a cartilaginous pulley. 

Action, To stretch or dilate the palate. 

CIRCUMFLEXUS PALATI. — StttphyleUS, 

Situation, Infolded within the vellum palati. 

Form, Collected into fasciculi, posteriorly : broad, thin, and 
expanded, anteriorly. 

Attachment, Antericyly, to the semi-oval border formed by 
the union of the palate bone^; posteriorly, to the palate ; within 
the substance of whicTi its fibres are intermingled with those of 
the stylo-pharyngeus and tensor palati. 

Structure. Fleshy, posteriorly; aponeurotic, anteriorly. A 
single muscle. 

III. MUSCLES OF THE TRUNK. 

The trunk comprises the neck, the thorax, and the abdomen, 

^ . a.— MUSCLES OF THE NECK. 

1. — HUMERO-CERVICAL REGION. 

RHOMBOiDEUs LONGUS. — Cervico-acTomialis. 

Situation, Supero-lateral part of the neck. 

Form. That of an elongated flattened pyramid, having its 
apex turned forwards. 

Attachment, Superiorly and anteriorly, to the entire length 
of the side of the ligamentum colli, reaching as far forward as 
the second cervical vertebra : posteriorly and inferiorly, to the 
superior costa and cartilage of the scapula. 

Relations. Externally, with the panniculus ; internally, with 
the ligamentum colli ; inferiorly, with the splenius ; posteriorly, 
it passes under the anterior angle of the scapula, uniting its fibres 
with those of the rhomboideus brevis. 

Direction^ Longitudinal ; following the curve of the neck. 

Structure. Anterior end tendinous : remainder, fleshy. 

Action. To assist in raising the scapula, and at the same 
time to draw the bone forwards. 
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LEVATOR HTTHERi. — Cervico-subscapularis. 

A 

Situation. Antero-inferior and lateral parts of the neck. 

Form. Flattened, elongated: broadest and thickest at its 
posterior and inferior parts. 

Attachment. Superiorly and anteriorly, to the tubercle of the 
occiput, to the mastoid process of the temporal bone, to the trans- 
verse process of the atlas, and those of the second, third, and 
fourth cervical vertebrae ; laterally, from the ligamentum nuchae 
and faschia covering the side of the neck ; inferiorly and poste- 
riorly, loosely to the head of the*humerus, to the scapular faschia, 
to the muscles about the point of the shoulder, and ultimately to 
a ridge upon the body of the humerus, which arises from its 
greater tubercle. 

Relations. The jugular vein runs along its antero-inferior 
border, and is covered by it for three fourths of its length down- 
wards. The subcutaneous branched of the cervical nerves pierce 
its substance and ramify upon its surface. Superiorly and pos- 
teriorly, it is opposed to the splenius ; inferiorly and anteriorly, 
to the stemo-maxillaris ; on its outer side, to the panniculus ; on 
its inner side, to the rectus capitis anticus major, and to the sca- 
lenus. Its antero-inferior margin is thin and expanded, and 
clips inward, forming a thin fleshy partition between the carotid 
artery and jugular vein. 

Direction. Longitudinal : sloping with the neck. 

Structure. Anteriorly it is split into two portions, both thin 
and aponeurotic at their extremities. Its middle pari is thick 
and entirely fleshy, but upon the arm becomes aponeurotic. 

Action. To raise the shoulder and arm, and at the same time 
draw them forwards : or, these parts being fixed, to turn the 
neck, and head also, to one side ; or, should both act, under 
such circumstances, the head wiU be depressed. 

Rjemark. Professor Girard considers the fleshy expansion be- 
tween the artery and vein as a distinct muscle, and names it the . 
subscapulo-hyoideus : and so it would seem most natural to 
regard it. 


2.— LATERAL CERVICAL REGION. 

SPLENIUS. — Cervico-mastoideus. 

Situation. Occupying the whole of the superior and lateral 
parts of the neck. 

Form. Irregularly quadrangular j the supero-lateral portion 
being acute and extended : thick in substance and flattened upon 
the sides. 

Attachment. Superiorly, to the ligamentum colli, reaching as 
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far forward as the occiput, and as far backward as the fourth or 
fifth dorsal spine : inferiorly, to the transverse processes of all 
the cervical vertebrae, and to the mastoid process of the tem- 
poral bone. . 

Relations. Internally, with the aponeurosis of the pannicu- 
lus upon the side of the neck, with part of the levator humeri 
near the head, and with part of the serratus magnus near the 
shoulder ; along its inferior border runs the levator humeri ; and 
internally, with the complexus major, obliquus capitis inferior, 
and transversalis colli : which last-mentioned muscle is in places 
inseparably embodied with it. 

Structure.* Superior attachments, tendinous and fleshy^; infe- 
rior ones, fleshy ; excepting that separate flattened' tendons fix 
it to the atlas and head : the intermediate parts are thick and 
substantial, and fleshy. 

Direction. Oblique ; downwards and forwards : the anterior 
fibres incline more to a longitudinal course. 

Action. Both muscles acting simultaneously, they will firmly 
erect the head and neck : one acting by itself, will incline these 
parts to one side. 

COMPLEXUS MAJOR. — Dorso-occipitalis. 

Situation. Deep-seated \ underneath the former muscle. 

Form. An extended triangle: broad, posteriorly; narrow, 
anteriorly ; flattened ; thick in substance, in the mid^e. 

Attachments. Posteriorly, to the spines of the four or five 
anterior dorsal vertebrae ; also to the transverse processes of the 
same : anteriorly, to the tubercle of the occiput. 

Relations. On the outer side with the splenius ; on the inner 
side, with the ligamentum coUi, with the complexus minor, and 
also with the posterior cervical artery and vein, and the 3d, 4th, 
and 5th cervical nerves. Its posterior or aponeurotic part is in- 
cluded between the longissimus and spinalis dorsi : its tendon 
fixed to the occiput is subcutaneous. 

Direction. Longitudinal : the fasciculi coming firom the cer- 
vical vertebrae inclining upwards and forwards. 

Structure. The dorsal portion is aponeurotic. Its fleshy 
beUy is intersected by narrow slips of tendon; and near the 
head ends in a flat tendon. 

Action. This muscle will forcibly erect the head, and have 
the effect of protruding the nose ; or, going beyond this, it will 
conduce to that appearance called the ewe neck \ in which (latter) 
operation it co-acts with the splenius. 
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^^kAX!H'ix<o-iiAflVou>ECs. — Dor»o-mMtoideu$, 

Dej^p-seated : underneath the vertdbral attach- 
of the splenius. 

IPigure. Long ; cylindroid j bifid. 

Attachments, Posteriorly, to the transverse processes of the 
two foremost vertebrae of the back ; to the oblique processes of 
the six hindermost cervical : anteriorly, in union with the tendon 
of the splenius, into the mastoid process of the temporal bone. 

Relations, Externally, with the splenius; internally, writh 
the spinalis colli ; posteriorly, it is included between the spinalis 
and longissimus dorsi ; anteriorly, it is inseparably united with 
the splenius. 

Direction. Along the neck. 

Structure. Tendinous, where it is attached to the back; 
fleshy from thence to its union with the splenius, where it ends 
in the tendon common to it and •that muscle. 

Action, To erect the head, or to draw it on one side. 

SPINALIS COLLI. — DoTso^ spinolis. 

Situation, Deepest seated upon the side of the neck, 
lying within the interval between the oblique and spinous pro- 
cesses. 

Figure. A near approach to a parallelogram. 

Attachment, Inferiorly, to the oblique processes of all the 
cervical vertebrae, except the first and second ; also to that of 
the first dorsal ; superiorly, to the spines of all the cervical 
vertebrae, excepting that of the atlas. 

Relations. On the outer side, with the complexus and tra- 
chelo mastoideus ; on the inner, with the ligamentum colli and 
the vertebrae of the neck. 

Structure, More tendinous than fleshy at its attachments ; 
intersected with layers of tendon elsewhere. 

Action, To aid in the erection of the head, but more par- 
ticularly in the constrained fle^on of the neck backwards. 

8.— SUPERIOR CER VICO-OCCIPITAL REGION. 

COMPLEXUS MINOR. — Axoido-occipitalis Longus, 

Situation. Upon the poll. 

Figure. Long, slender, fusiform. 

Attachment. To the spinous process of the vertebra den- 
tata ; and at the other end inseparably united with the tendon 
of the complexus major. 

Relations. Superiorly, with the complexus major ; inferiorly, 
with the next muscle : on the inner side, with the ligamentum 
colli. 
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Struchare. The posterior part cansistsof pale delicate &aci* 
cull : the anterior is tendmoua. 

Action. To assist the complexos major in its operation. 

RSCTUS CAPITIS POSTICUS MAJOR. — Axoido-occtpitalis Brevis. 

Situation. Underneath^ and rather to the outer side of the 
former muscle. 

Attachment. To the spine of the vertebra dentata : and to 
a scabrous depression in the occiput, below its tubercle. 

Relations. Superiorly, with the complexus minor ; inferiorly, 
with the next muscle : to the outer side, with the obliquus ca- 
pitis superior. 

Action. To pull the head backwards ; in doing which, it will 
assist in the protrusion of the nose. 

RECTUS CAPITIS POSTICUS Mft«t)R. — Atloido-occipitalis Parvus. 

Situation. Underneath the preceding muscle. 

Figure. Quadrilateral. 

Attachment. To the superior part of the atlas, and to the 
occiput. 

Relations. Superiorly, with the preceding muscle ; inferiorly, 
with the capsular ligament of the occipital joint ; on the outer 
side, with the obliquus superior ; on the inner, with the liga- 
mentum colli. 

Structure. Entirely fleshy ; consisting of pale delicate fibres. 

Action. To chuck up the head suddenly ; and, at the same 
time, to save the capsular ligament from being pinched between 
the occiput and atlas. 

OBLIQUUS CAPITIS SUPERIOR. — Atloido-mostoideus. 

Situation. Upon the side of the poll. 

Figure. Nearly square. 

Attachment. To the superior border of the transverse process 
of the atlas : and to a ridge extending, laterally, from the tu- 
bercle of the occiput to the mastoid process of the temporal bone. 

Relations. Externally, with the tendon of the splenius; in- 
ternally, with the capsular ligament of the axoido-occipital ar- 
ticulation ; and on the inner side, with the rectus major and 
ligamentum colli. 

Structure. Fleshy, with one or two tendinous intersections. 

Direction. Oblique ; upwards and forwards. 

Action. Both muscles operating, they wiU draw back the 
head, and at the same time elevate it : one alone acting, will 
turn the head to one side« 
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OBLiQUus CAPITIS iNFEBioR. — Axoido^atloideus , 

Situation, Deep-seated; upon the supero-anterior and la- 
teral parts of ‘the neck. 

Figure, A near approach to, a parallelogram. 

Attachment, To the side of the spine of the vertebra den- 
tata ; and to the supero-posterior part of the body of the atlas. 

Relations, On the outer side, with the tendon af the sple- 
nius : on the inner, with the ligamentum colli and complexus 
minor : superiorly, with the complexus major ; inferiorly, with 
the capsular ligament of the articulation formed between the 
first and second vertebrae. 

Structure, Thick, and almost entirely fleshy. 

Action, When both muscles act, the atlas (and the head 
along with it) will be elevated. But their alternate action, a 

sort of rotatory motion is given to th§ head. 

• • 

4. — INFERIOR CERVICAL REGION. 

STERNO-MAXILLARIS. 

Situation, Inferior part of the neck. 

Form, Elongated ; cylindroid ; flattened above and below. 

Attachment, Posteriorly, to the cariniform cartilage of the 
sternum : anteriorly, to the angle of the lower jaw. 

Relations, Externally, with the cellular faschia of the neck, 
panniculus and levator humeri ; internally, with the next muscle, 
trachea, and carotid artery ; along its superior margin, with the 
jugular vein ; along its iiferior border (the posterior half) with 
its fellow ; from which it gradually diverges to the head, leaving 
the trachea and next muscle exposed in the interspace formed 
by the divergence. Its tendon passes between the parotid and 
submaxiUary glands. 

Direction, Longitudinal ; curving with the neck. 

Structure, Tendinous and fleshy at the sternal end, and in- 
timately united with its fellow. About three fourthB of the ex- 
tent of the neck upwards, it terminates in a flat tendon. 

Action, To inflex the head towards the breast. If one 
muscle act alone, it will, at the time of this inflection, incline the 
head to one side. The pair will also assist in opening the mouth 

STBRNO-THYRO-HYOIDEUS 

Situation, Above the preceding muscle. 

Form, Elongated, slender, cyUndroid; flattened above and 
below ; trigastric ; but unequal in its divisions. 

Attachment, Posteriorly, to the cariniform cartilage of the 
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sternmn^ above the preceding muscle : anteriorly, to the spur 
process of the os hyoides : also, by a detached slender tendon, 
to the lower border of the thyroid cartilage* 

Relations* Inferiorly, with the sterno-maxillaris ; superiorly, 
with the trachea, and on the left side with the oesophagus like- 
wise : along its outer border, with the recurrent nerve ; along its 
inner, or mesian line, with its fellow. 

Structure. Sternal end, tendinous and fleshy, and united in 
one belly ; at the other end, there are two fleshy bellies ; and the 
three are connected contiguous to the trachea, about the middle 
of the neck, by an intermediate, short, and slender tendon. 

Action. To draw the os hyoides, and along with it, the larynx, 
downwards and backwards. 

SUBSCAPULO-HYOIDEUS. 

Situation. Continued from ♦the levator humeri, and spread 
over the antero-superior parts of the neck. 

Form. A broad, thin, elongated band ; thicker and broader 
anteriorly than posteriorly. 

Attachment. In connection with the levator humeri, to the 
inner surface of the scapula ; anteriorly, to the middle of the 
body of the os hyoides. 

Relations. Its course lies between the carotid artery and the 
jugular vein, between which it forms a fleshy partition ; having 
on its outer side, the stemo-maxillaris ; on its inner, the stemo- 
thyro-hyoideus ; and at its anterior teimination,. becoming em- 
bedded between the submaxiUary glands. 

Structure. The scapular end consists of a thin flattened ten- 
don : the remaining part is fleshy. It forms altogether a sort of 
fleshy involucrum for the next muscle. 

Action. It will draw the os hyoides downwards and back- 
wards. 


SCALENUS. — Costo-'Cervicalis. 

Situation. Postero-inferior part of the neck. 

Form. Pyramidal; base cut slantwise and turned down- 
wards. 

Attachment. Posteriorly, to the middle of the first rib; an- 
teriorly, to the bodies and transverse processes of the 6th and 
6th cervical vertebree. 

Relations. Along its upper margin, with the transversalis 
coUi ; along its lower, with the sterno-maxillaris ; on the outer 
side, with the levator humeri ; on the inner, with the traehea ; 
and on the left side, also with the cesophagus. li\. the interspace 
between one scalenus and the other, run the carotid artery, par 
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vagtun^ WmA sympathetic nerve, and, lower down, the jugular 
ymru The cervical nerves going to form the aj^ary plexus 
cross the scalenus in their descent; and the axillary artery 
and Tein turn round the first rib immediately beneath its postero- 
inferior extremity. 

Structure. Constituted of two or three cylindroid divisions, 
lying one upon the other : its base is tendinous as well as fleshy : 
its cervical attachments are mostly fleshy. 

Action. It will aid in the depression of the neck ; and may 
also have some effect, the neck being fixed, in inspiration, by 
having a tendency to draw the rib forwards. 

LONGUs COLLI. — SubdoTso-atloideus. 

Structure. Deep-seated ; extending along the inferior part of 
the neck, and thence for some distance along the back. 

Form. Complicated : made upcof inany semi-cylindroid fas- 
ciculi running obliquely one into the other : altogether, broad 
in the middle and tapering at either extremity. 

Attachment. Posteriorly, to the bodies of the six anterior- 
most dorsal vertebrae : anteriorly, to the bodies, transverse pro- 
cesses and inferior spines, of all the cervical vertebrae, excepting 
those of the first ; it being fixed by a strong tendon to the body 
only of the atlas. 

Relations. On the outer side it has, posteriorly, the scalenus ; 
anteriorly, the rectus anticus major : below it, lies the trachea ; 
above it, the vertebrae. 

Structure. The dorsal portion is pretty uniform, and is prin- 
cipally fleshy ; the cervical part is convoluted, and the fibres are 
intersected with alternate layers of tendon. The anterior end is 
entirely tendinous ; the other part has also a tendon fixing it to 
the 6th cervical vertebra. The fasciculi run from one cervical 
transverse process to the other. 

Action. Its many and extensive attachments, and the prox- 
imity of the points on which it acts, render it a muscle of con- 
siderable power and effect in the flexion of the neck ; the rainbow 
curve, and the constrained inflexion of the head towards the 
breast, are chiefly attributable to its full and forcible con- 
tractions. 

5.— INFERIOR CERVICO-OCCIPITAL REGION. 

KECTus CAPITIS ANTICUS MAJOR. — Trachelo-suboccipitalis. 

Situation. Deep-seated : antero-lateral part of the neck. 

Form. Pyramidal : base turned forwards. 

Attachment. Posteriorly, to the transverse processes of the 
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2d, 8d, 4th, 6th, and 6th cervical vertebrae ; anteriorly, to the 
cuneiform process of the occipital bone. 

Belations. Superiorly, with the vertebrae longus colli, and 
following muscle : inferiorly, with the oesophagus on the left side, 
and with the trachea and larvnx on the right y and also with the 
membrane of the fauces. The carotid artery runs along its in- 
ferior border. 

Structure, Posteriorly, consisting of slender fleshy fasciculi, 
including two or three long slips of tendon: anteriorly, it is 
fleshy, intersected by a broad flat tendon. 

Action, To bend the head : one acting only, will incline it, 
at the time of depression, to one side. 

RECTUS CAPITIS ANTICU8 MINOR. — Atloido-suboccipitalis, 

Situation, Deep-seated : at the back of the cavity of the 
fauces. 

Form, Short, slender, oylindroid. 

Attachment, Posteriorly, to the lower part of the body of the 
atlas : anteriorly, the same as the foregoing muscle. 

Relations, Inferiorly, with the preceding muscle : superiorly, 
with the capsular ligament of the occipital joint. 

' Structure, Pale and entirely fleshy. 

Action, To assist the major. 

OBLiQUUs CAPITIS ANTicus. — Atloido^styloideus, 

Situation, To one side, at the back of the fauces. 

Attachment, Posteriorly, close to the rectus minor, to the 
body of the atlas ; anteriorly, to the postero-inferior part of the 
coronoid process of the occipital bone. 

Relations, Above, with the occipital articulation; below 
and to the inner side, with the rectus major anticus ; to the outer 
side, with the parotid gland. 

Action, The same as that of the former muscle. 

MUSCLES OF THE THORAX. 

1. — DORSO-SCAPULAR REGION. 

The muscles included in this region form three of the princi- 
pal agents concerned in the motions of the scapula. 

TRAPEZIUS. 

Situation, Upon the side of the withers. 

Figure, A right-angled triangle ; with the base turned up- 
wards, and the right side forwards, in a parallel line with the 
spine of the scapula. 

Attachment, Superiorly, to the spinous processes of the 8d, 
4th, 5th, and 6th dorsal vertebrae, and to the ligament and faachia 



112 MUSCULAR SYSTEM. 

inyesting them ; inferiorly, to a small tubercle upon the spine of 
the scapula. 

Relations, Superiorly, it covers the rhomboideus brevis ; in 
its course, downward, it passes over the posterior costa of the 
scapula; and also the postero-superior angle of the latissunus 
dorsi: inferiorly, it lies upon the aponeurosis enveloping the 
dorsum scapulse. 

Direction, Perpendicular; excepting the posterior fasciculi, 
and they slant forward, in their course downward. 

Structure, Superior attachments, aponeurotic ; below, it ends 
in a flat triangular tendon ; the intermediate parts are entirely 
fleshy. 

Action, To elevate the scapula: and, when the posterior 
fasciculi prevail, to incline the bone at the same time, backwards. 

LATissiMUs DORSI.— 

Situation, Upon the supero-lateral part of the chest, behind 
the scapula. 

Form, Flat, thick : an extended triangle, presenting its base 
towards the spine. 

Attachment, Superiorly, to the spinous processes of the dor- 
sal vertebrae, and to the ligamentum colli (vel potius, dorsi) 
investing them ; stretching as far forwards as the highest point 
in the withers, and as far backwards as the lumbar spines, to 
some of which it is also connected : inferiorly, to the inner and 
upper part of the body of the humerus. 

Relations, Superiorly, with the trapezius, rhomboideus, bre- 
vis, and posterior angle of the scapula ; inferiorly, with the triceps 
extensor brachii: externally, with the panniculus; internally, 
with the ribs and serratus magnus. 

Direction, Oblique: downwards and forwards; the fibres 
converging in their course. 

Structure, Superior part, a broad and extended aponeurosis ; 
inferiorly, it ends in a long, flattened, thin tendon : the inter- 
mediate parts are entirely fleshy. 

Action, To flex the humerus, by drawing it backwards and 
elevating its inferior extremity. 

RHOMBOIDEUS BREVIS. — DoTSO^subscapularis, 

Situation, Upon the side of the withers : deeply seated. 

Form, Flat and square. Thin, superiorly; thick, inferiorly. 

Attachment. Superiorly, to the four or five anterior dorg^ 
spinous processes, and to the ligament clothing their summits ; 
inferiorly, to the inner part of the superior costa of the scapula, 
and of the cartilage surmounting it. 
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Relations^ Externally, with the trapezium and cartil^e of the 
scapula ; internally, with the vertebrae and ribs : anteriorly, it is 
connected with the rhomboideus longus ; posteriorly, it is crossed 
by the latissimus dorsi. 

Structure, Fleshy : enveloped in a cellular expansion. 

Action, To elevate the scapula. 


2. — PECTORAL REGION. 

These muscles form the breast^ or what is vulgarly and ab- 
surdly called the bosom. 


PECTORALIS TRANSVERSUS. 


{ 


Sterno-aponeuroticus, 

Sterno-humeralis, 


Situation, Lateral, anterior, and inferior parts of the breast. 
The pair form the fleshy preeminences seen directly from the front. 

Form, An approach to a frfangle whose apex has been cut 
off : broad and thick, superiorly ; narrow, inferiorly. 

Attachment, On the inner side, to a white tendinous line, 
and through the medium of that, to its fellow of the opposite side ; 
also to the first four bones of the sternum : on the outer side, to 
the anterior part of the body of the humerus, and to the faschia 
covering the arm. 

Relations, Superiorly, it is connected with the major and 
minor pectoral muscles ; externally, it is covered by the skin ; 
internally, opposed to the front of the elbow joint ; anteriorly, 
to the levator humeri. 

Direction, Transverse ; incurvating downwards. 

Structure, Inner attachments, tendinous as well as fleshy ; 
outer, wholly aponeurotic ; intermediate part, fleshy. 

Action, To adduct the arm ; also to keep it close to the chest 
during its flexion and extension : this muscle has, probably, more 
to do in enabling the arm to support weight than to give it motion . 


PECTORALIS MAGNUS. — Stemo-trockineus, 

Situation, Infero-lateral part of the thorax. 

Figure, Trapezoid ; flattened and thick in substance. 

Attachment, Inwardly, to the 4th, 5th, and 6th pieces of 
the sternum, and to the cartilages connecting them ; also to the 
ensiform ca^age, where, through the intervention of a white 
tendinous line, it becomes united with its fellow ; still more pos- 
teriorly, to the aponeurosis of tha external oblique muscle, and 
the ca^ages of the fabe ribs : outwardly, it is attached to the 
lesser tubercle of the humerus and the inner part of the lower 
end of the scapula. 


8 
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Reloliofit. Externally^ with the panniculns and tricq>s mus« 
clea ; intcamaUy^ with the aponeurosis of the external oblique^ 
the serratus magnus, and the ribs : inferiorly, with its fellow, and 
in part concealed by the next muscle. 

Direction, Longitudinal : inclining upwards. 

Structure, Fleshy : only that its anterior end is in part apo- 
neurotic. 

Action, To draw the head of the humerus, and along with 
it the lower end of the scapula, backwards, throwing the latter 
more into the upright position. 

PECTOEALIS PARVUS. 

Situation, Below the former muscle. 

Attachment, Inwardly, to the side of the anterior half of the 
sternum, and to the cartilages of the first four ribs : outwardly, 
to the faschia covering the musclgs in front of the scapula and 
shoulder-joint, extending nearly as high up as the place of origin 
of the antea-spinatus. 

Relations, Superiorly and externally, with the preceding 
muscle ; inferiorly, with the pectoralis transversus ; internally, 
with the cartilages of the ribs; anteriorly, with the levator 
humeri. 

Structure, Fleshy ; excepting its iiiferior termination, which 
is aponeurotic. Its fleshy parts are formed into layers, one over- 
lapping another. 

Action, To assist the pectoralis magnus. 

8.— COSTAL REGION. 

Comprehending muscles which have, all of them, extensive 
attachments to the ribs. 


[ Costo-subscapularis, 

SERRATUS BiAGNUS. .DorSO-COStolis, 

( Lumbo-costalis, 

Situation, Between the shoulder and the side of the chest. 

Figure, In outline, semi-circular; fibres radiating from a centre, 
and forming an indentated or serrated circumferent border. 

Attachment, Anteriorly, to the bodies and transverse pro- 
cesses of the 4th, 5th, Gth, and 7th cervical vertebrae; poste- 
riorly, to the eight ^terior ribs, as low down as their cartilages, 
by as many fleshy digitations : outwardly, to the upper and inner 
part of the scapula, occupying the space between the origin of 
the subscapularis and the insertion of the rhomboidei. 

Relations, Externally, with the scapula; internally, with 
the cervical portion of the longissimus dorsi, the cervical verte- 
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bwB, and tlie ribs; inferiorljr, with the pectoral muscles; ante- 
riorly, with the splenins : and superiorly, with the latissimus 
dorsi. 

Direction. The fibres converge from their various circum- 
ferent attachments, like the leaves of a fan, to one common focal 
point, which is its insertion into the scapula. 

Structure. It is covered by a thin aponeurosis which is at- 
tached around, principally, to the ribs. The costal portion is 
fleshy and digitated ; the cervical portion is also fleshy ; but the 
part fixed to the scapula is mostly tendinous. The muscle is con- 
siderably thicker in the middle than around the circumference. 

Action. It forms the principal agent of support to the trunk, 
maintaining it and the shoulder in close apposition. This pair 
of muscles are more or less concerned in all the motions of the 
scapula ; and will become dilators of the chest whenever they 
are exerted while the limbs re/nain fixed points. 

INTERCOSTAI.ES EXTERN I. 

Number. Seventeen on each side. 

Situation. Filling up the intercostal spaces, outwardly: 
reaching from the articidations of the ribs with the transverse 
processes as far as the commencement of their cartilages. 

Attachment. Anteriorly, to the external edge of the posterior 
border of one rib ; posteriorly, to the internal edge of the an- 
terior border of the rib immediately behind the former. 

Relations. On the outer side, with the serratus, pectoral 
muscles, obliquus extemus, and transversalis and superficialis 
costarum; on the inner side, with the intercostales intemi ; 
superiorly, with the levatores costarum. 

Direction. Oblique; from before, backward; ^d from 
above, downward. 

Structure. Thick layers of united fleshy fibres included be- 
tween broad aponeurotic slips of tendon, and in places display- 
ing tendinous intersections. 

INTERCOSTALES INTERNI. 

Number. The same as the preceding. 

Situation. ^ Underneath the extemi ; within the intercostal 
spaces reaching from the angles of the ribs to the sternum. 

Attachment. To the antero-intemal edge of the border of 
one rib ; to the postero-intemal edge of the rib immediatdly 
before it. 

Relations. On the outer side, with the preceding muscles, 
and with the intercostal vessels and nerves; on the hmer side, 
with the pleura. 
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Direction. Oblique : but the reverse of that of the former 
muscles ; viz. from behind, forwards ; and from below, upwards : 
in fact, their fibres decussate each other, like the strokes of an X. 

Structure. They are thinner than the external intercostals ; 
but are thicker in substance, themselves, near the sternum than 
in the vicinity of the spine : the reverse being the case with the 
external muscles. They are covered with very thin aponeuroses, 
which separate them from the extemi. They are entirely fleshy 
in substance; but paler and more delicate in their texture than 
ihe former. 

Action. The intercostal muscles (both external and internal) 
act upon the ribs to which they are attached, posteriorly : they 
pull the costal arches forwards, which has. a tendency to throw 
them at the same time outwards ; and thus becomes enlarged 
the caliber of the cavity of the chest. 

4.— STERNAL REGION. 

Comprising some small muscular slips in the vicinity of and 
attached to the sternum. 

LATERALIS STERNi. — Costo-stemalis. 

Situation. Upon the antero-inferior part of the outer surface 
of the thorax, bordering upon the sternum. 

Figure. Long, flat, thin : trapezoid. 

Attachment. Anteriorly, to the postero-inferior half of the 
first rib : posteriorly, to the superior three fourths of the carti- 
lage of the third rib ; whence its aponeurosis is extended to the 
cartilages of the fourth and fifth, and also to the sternum. 

Relations. Externally and inferiorly, with the pectoral mus- 
cles ; superiorly, with the serratus ; internally, with the second 
rib and intercostal muscles. 

Direction. Oblique ; from above downwards, and from before 
backwards. 

Structure. Its anterior attachment is by means of a short, flat 
tendon ; its posterior is entirely aponeurotic. Both its surfaces 
are partially interspersed with tendinous expansions. 

Action. To operate in the contraction of the chest by approxi- 
mating the cartilages of the anterior ribs, and elevating, in some 
measure, the sternum. 

STEBNO-cosTALES. — {Extcmi ct Intcmi.) 

Several fleshy digitations, interspersed with slips of tendon, 
running from the cartilages of all the true ribs, excepting the 
first, to the sternum. Their fibres are taking the same course, 
and are continuous (in the intervals between the cartilages) with 
the intercostales. 
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Action, They seem to be for the purpose of contracting the 
dimensions of the thoracic cavity. 

5.— DORSO-COSTAL REGION. 

SUPBRFICIALIS-COSTARUM. DoTSO-COStaltS, 

Situation, Spread over the back. 

Figure, Broad, thin, digitated, irregular. 

Attachment, Superiorly, to the ligamentum nuchss in its ex- 
tension through the back and loins : inferiorly, to the posterior 
borders, below their angles, of the sixth and all the ribs behind it. 

,Relations, Externally, with the panniculus ; anteriorly, with 
serratus; internally, with the transversalis costarum, and 
longissimus et spinalis dorsi ; infero-posteriorly, with the obliquus 
externus abdominis. 

Structure, Consisting of a thin aponeurosis, superiorly ; from 
which originates eleven or twelve broad fleshy digitations : most 
of them (all the posterior ones) possessing thin tendinous cover- 
ings. The aponeurosis itself serves as a faschia to the muscles 
underneath it. 

Direction, Downwards ; with a slight inclination forwards. 

TRANSVERSALIS COSTARUM. — Trachelo-costalis , 

Situation, Upon the supero-lateral parts of the thorax. 

Form, Elongated; half-penniform : broad in the middle, 
narrowing towards either extremity. 

Attachment, Posteriorly, to the anterior borders of the ribs, 
near to the spine ; and to the posterior edges of their angles : 
anteriorly, to the transverse process of the last cervical vertebra. 

Relations, Externally and inferiorly, with the last muscle ; 
internally, with the costal arches ; superiorly, with the longissi- 
mus dorsi. 

Direction, Longitudinal ; inclining downwards. 

Structure,^ Complicated. Consisting of two sets of tendons ; 
one set embedded in fleshy fibres, and serving to strengthen its 
attachment superiorly ; the others are external, distinct from 
the fleshy parts, are flat and elongated, broad in the middle, 
growing longer and more slender as they approach the ex- 
tremities, and are fixed to the costal arches. A separate tendon 
extends to the cervical vertebra in front. 

Action. To elevate the ribs, and thus produce some enlarge^f 
ment of the cavity of the thorax. 

LEVATOREs COSTARUM. — Transverso-costaUs, 

Number, About fifteen. 

Situation, Deep-seated ; upon the back. 
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Figure. Flattened ; conoid : base turned downwards. 

Attachment. Superiorly^ to the transverse processes of the 
dorsal vertebrae : inferiorly, to the anterior borders of the ribs, 
in the spaces between their tubercles and angles. 

Relations. Externally, with the longissimus dorsi ; internally, 
with the ribs. 

Direction. Oblique : from before backwards, and from above 
downwards. 

Structure. Consisting of bundles of fleshy and tendinous 
fibres, having a similar arrangement to, and looking like the 
heads or beginnings of, the external intercostals. Their superior 
ends are interwoven with small compact tendons, whence pro- 
ceed tendinous slips, which intersect their fleshy bellies. Their 
inferior parts are enveloped in aponeuroses, which become thin 
and vanish upon their surfaces. The middle bundles are 
thickest and longest : the anterior ones are but scanty ; and the 
three or four foremost ribs are entirely destitute of them. 

Action. To assist in the elevation of the ribs. 

6. — DORSAL REGION. 

Including muscles connected with the vertebrae of the back. 

LONGISSIMUS noRSi. — lUo-spinalis. 

Situation. Upon the supero-lateral parts of the back and loins. 

Figure. Broad, thick, and elongated. 

Attachment. Posteriorly, to the crista of the iletun, to the 
side of the sacrum, to the spinous and transverse processes of all 
the lumbar vertebrae, and to the spinous processes of the six 
posterior dorsal : anteriorly, to the angles of the twelve posterior 
ribs, to the transverse processes of all the dorsal vertebrae, and 
to those of the three or four hindermost cervical. 

Relations. Externally and inferiorly, with the superficialis 
costarum ; internally, with the ribs and vertebrae ; superiorly, 
with the spinalis dorsi. 

Direction. Longitudinal; inclining downwards, as well as 
forwards. 

Structure. This muscle (one of the longest and, at the same 
time, most bulky muscles in the body) is constitute of a dense 
and strong aponeurosis ; a thick, long, and uniform fleshy bdly ; 
and several broad and flat tendons intimately connected with 
the fleshy parts. The aponeurosis completely invests the lumbar 
portion of the fleshy belly; with the fibres of which it is so 
mtimately adherent, that the two are inBq>arable by the knife 
from one another. From this, the aponeurosis is continued up- 
wards, to be fixed to the spines of the Vertebrae ; and forward. 
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to be spread over the dorsal division of the muscle, upon which 
it grows thin and less expansive, and, about opposite to the withers, 
altogether vanishes. The fleshy part (which in its course adheres 
closely to the articulations of the vertebrse with the ribs) is pretty 
uniform in its breadth until it arrives at the withers, opposite to 
where it divides into three tails or portions, of a flattened pyra- 
midal form, and so disposed that one, more or less, overlaps 
another. Of these, the inferior division is the direct continuation 
of the common fleshy belly : from it proceed six or seven flat 
tendons, which go to be fixed to the ribs at their articulations 
with the transverse processes. The middle division sends off 
three broad thin tendons, to be fixed to the three last transverse 
processes of the neck. The superior division is a small conical 
slip, ending in a slender tendon, which is attached to the same 
process of the fourth cervical vertebra. These tendons are all 
embedded in, and interme^ately connected by, continuous fleshy 
parts, which adhere to the Costal articulations at the withers, 
and to the oblique processes and sides of the bodies of the three 
posteriormost vertebrae of the neck. 

Action, It will incline to a state of flexion the fore quarters 
upon the hind ; or the hind upon the fore ; according as the one 
or the other are made the fixed points. It is a principal agent 
in the acts of kicking, and rearing, and leapiug. If one act by 
itself, the fore or hind parts of the body w^ be inclined to one 
side. The pair will also assist in the erection of the neck. 

SPINALIS DORSI. 

Situation, Deep-seated upon the withers. 

Form, Thick, elongated, pyramidal : base turned downwards. 

Attachment, Posteriorly, through the medium of the apo- 
neurosis of the longissimus dorsi, to the spinous processes of 
several of the posterior dorsal vertebrae ; anteriorly, to the spines 
of the six or seven anterior dorsal vertebrae, and to those of the 
three or four posterior cervical. 

Relations, Externally and superiorly, with the trapezius, be- 
hind, and complexus major, in front ; internally, with the liga- 
mentum nuchae ; and, imeriorly, it is inseparably united with 
the last muscle. 

Direction, Longitudinal. 

Structure, The broad and thick part is covered by a broad 

E atch of inseparably adherent aponeurosis, which grows thin and 
3SS apparent posteriorly ; but, anteriorly, ends in a broad tendon, 
which pierces the fleshy termination of the beUy, and beoomes 
fixed to the spine of the last cervical vetebra. 
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Action. To flex or writhe the back upon the withers; and to 
aid in the erection of the neck. 


SEMI-SriNALlS nOESl. 

Situation, Deep-seated, upon the back. 

Form. Half-penniform : elongated ; curving with the spine. 

Attachment, Posteriorly, to the sacrum, underneath the poste- 
rior spine of the ileum; to the articular processes of the lumbar ver- 
tebrae, and the transverse of the dorsal : anteriorly, to the lumbar 
spines, and those of the back i extending forwards to the withers. 

Relations, Deeply buried underneath the longissimus et spi- 
nalis dorsi, and lying close upon the lateral parts of the spine of 
the back and loins. 

Direction, Oblique, from below upwards, and from behind 
forwards : the obliquity of the packets increasing from behind 
to the front. • * ** 

Structure, Consisting of a regular series of small fleshy 
packets, intersected with broad thin portions of tendon, which 
increase in length with the dorsal spines. The posterior packets 
are mostly fleshy in substance ; but the anterior present several 
long flat tendons, distinct from the other parts, which are :^ed 
to the spines of the withers. 

Action. To co-operate with the longissimus dorsi in pro- 
ducing a more complete flexion of the back. 


DIAPHRAGMATIC REGION. 

Containing only the single muscle from which it takes its 
name. 


DIAFHBAGMA. 

Situation, It forms the fleshy and tendinous partition divid- 
ing the cavity of the chest from that of the abdomen. 

Form. Broad, circular; flattened from before backwards; 
anterior surface, convex; posterior, concave: bifurcate, supe- 
riorly; having two elongations or appendices extended back- 
wards, and terminating in pointed extremities. 

Division,, The broad circular portion is sometimes distin- 
guished as the greater muscle ; while the appendices or crura 
are said to form the lesser. 

Attachment, ^e greater muscle is attached by fleshy digita- 
tions to the cartil^es of the eighth pair of ribs, and to those of 
all the postmor ribs, with the exception of the last two; also to 
the eoMdcnm cartilap. Of the appendices, the right, the longer 
is attadbedtotnebodiesof anthelumW vertelbne; the left, 
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or shorter one, has sq)arate ten/dinous attachments to the first 
^and seoond of these vertebr». The two appendices form a union 
and decussation opposite to the seventeenth dorsal vertebra; and 
afterwards^ again bifurcate. The greater and lesser muscles form 
a conjunction through the medium of the cordiform tendon. 

Rations. The anterior or convex surface is covered by the 
pleura ; is opposed to the bases of the lungs, and in part to the 
sides of the chest ; and is coimected, next to the spine, with the 
superior mediastinum and its important contents ; next to the 
sternum, with the pericardium and inferior mediastinum. The 
posterior or concave surface is covered by peritoneum ; and is, 
together with the crura, connected, superiorly, with the pso» 
muscles and quadratus lumborum ; infero-posteriorly, with the 
kidneys, renal capsules, pancreas and duodenum j on the right 
side, with the liver ; on the left, with the stomach and spleen. 

Direction. The fibres, of the larger muscle all converge in 
radii, and run to the cor^tfoM tendon, as to a common centre : 
those of the appendices jrun longitudinally. 

Structure. It is made up of fleshy and tendinous parts. 
The fleshy parts are those forming the circumferent portions of 
the large muscle, and the principal bulk of the crura or appen* 
dices. The tendinous parts consist of a thin circular expansion 
occupying the middle of the larger muscle, and uniting that with 
the lesser. Through the muscle are to be seen three remarkable 
openings : a superior one, in the interspace between the crura, 
for the aorta j one, a little lower, formed by the decussation of 
the crura, for the oesophagus ; and a third, or lower one, perfo- 
rating the cordiform tendon, for the vena cava posterior. 

Actim. ^ The diaphragm is the principal if not the sole agent 
in inspiration : it acts in opposition to the abdominal musdes, 
which are the chief expiratory powers. By the contraction of its 
radiated fibres, aided by that of the crura, the cordiform tendon 
is transformed to a plane surface, and the dime nH in na of the 
chest from before backwards thereby considerably augmented. 
Its capacity, however, is again contracted in consequence of the 
muscle resuming its concavo-convex form, from the reaction of 
the abdominal muscles and consequent pressure against it of the 
abdominal viscera. There are occasions, however, in which these 
opponent respiratory agents co-operate to one and the same effect; 
such is the case of the expulsion of urinaiy and frecal matters ; 
and also in the act of parturition. 
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MUSCLES OF THE ABDOMEN. 

LUMBAR REGION. 

The muscles included within this region constitute the fleshy 
parts of the loins. They are six pairs in number, altogether ; 
and two of them are placed externally; the other four, internally^ 

SEMI-SFINALIS LUMBOEUM. 

Consisting of regular layers of fleshy fibres, similarly distri- 
buted in the loins to what those of the semi-spinalis dorsi are in 
the back ; and continued along the sacrum. They are covered 
by thin tendinous faschiae, extended from transverse to spinous 
process. 


INTER-TRANSVEESALES LUMBORUM. 

Small muscular slips running from the sharp oorder of one 
transverse process to that of th® meit to it ; and included be- 
tween two strong and tense inter-transverse ligaments. 

Action, To approximate those processes. 

SACRO-LUMBALIS. SaCTO-COStaltS, 

Situation. Deep-seated, in the loins : above the psoae. 

Form. Flat, thm ; border, semicircular. 

Attachment, Posteriorly, to the transverse process of the last 
lumbar vertebra, and to the body of the sacrum ; anteriorly, to 
the other transverse processes of the loins ; and to the last rib. 

Relations, Superiorly, it is opposed to the transverse pro- 
cesses of the loins ; inferiorly, to the psoas magnus. 

Structure, A strong and flattened tendon attaches it to the 
sacrum, which curves forwards, but disappears before it reaches 
the last rib ; the other parts consist of pale disgregated fibres, 
intem^ed with thin, cmrilinear slips of tendon. 

Action, To co-operate with the inter-transversales lumborum 
in approaching the transverse processes ; and, at the same time, 
to draw back and render fibted the last rib. 

PSOAS MAGNUS. — Sub^lumbo^trochantiTieus, 

Bituatum, Postero-lateral parts of the spine ; and superior 
part of the inlet of the pelvis. 

Form. Elongated ; fiisiform ; thicker in the middle than at 
the extremities; anterior extremity, flattened, extended and 
pointed. 

^ AitaehmiBsd. Anteriorly, to the inner surfaces of the last two 
close to their vertebral articulations ; tothebody andtrans- 
' Twtebws of •ii 
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the lumbar vertebse : posteriorly, to the small internal trochanter 
of the os femoris. 

Belatiom, Anteriorly and externally, with the diaphragm ; 
posteriorly and externally, with the iliacus; inferiorly, with the 
kidney and peritoneum ; on the inner side, with the psoas mag- 
nus and lumbar vertebrse; behind, with the quadratus lumborum. 

Structure. Anterior attachments, fleshy. The posterior end 
is included within an aponeurosis, which itself terminates in a 
flat tendon, into which are concentrated and inserted the fibres 
of the iliacus. 

Aqjtion, To bend the haunch upon the pelvis, by drawing it 
forward, as in progression. Supposing it to act while the hind 
quarters remain stationary and fixed points, it will produce that 
appearance, by flexing the spine, called ^^roach-back,^^ or 

sticking up the back.^^ 

iliacus! — Ileo^rochantiueus. 

Situation. Occupying the iliac fossa, and thence extended 
along the internal part of the haunch. 

Form. Thick ; triangular ; base turned forwards. 

Attachment. Anteriorly and superiorly, to that part of the 
crista of the ileum which has no bearing upon the sacrum ; and 
to the anterior spinous process, venter, and inferior edge of the 
bone : posteriorly and inferiorly, to the small internal trochanter, 
along with the psoas magnus. 

Relations. Inferiorly, with the crural arch ; superiorly, with 
the psoas magnus and sartorius ; on the outer side, with the iliac 
fossa, tensor vaginse, rectus, and ileo-femoral articulation \ on the 
inner, with the iliac faschia and peritoneum. The anterior crural 
nerve and profunda artery and vein cross its lower termination. 

Structure. Enveloped entirely internally, and in part exter- 
nally, by a faschia derived from the crural arch. It is altogether 
fleshy excepting its lower part, which joins in inseparable union 
vdth the tendon of the psoas magnus. 

Action. To flex or advance the haunch. 

PSOAS PARVUS. — 8ub4umbo-pitbialis. 

Situation. Along the inner side of the preceding muscle. 

Figure. Elongated, slender, fusiform. 

Attachment. Anteriorly, to the heads of the 16th, 17th, tSad 
ISthribs; to the bodies of the three posterior dorsal, and to those 
of all the lumbar vertebras ; posteriorly, to the brim of the 
midway between the anterior spine and the symphysis jauM* 
Belatiqns. Antezioiiy^ with the diaphxa^ am 
the inner aim, with t^ crus of tte 
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Longitudinal. 

Mbmcture. Anterior attachmenta^ fleshy; with tendinous 
dicsfds intermixed : posterior half^ a long flattened tendon^ which 
ai!kes out of the middle of the fleshy parts and broadens in its 
passage backwards. 

Action, To draw the pelvis forwards. When one acts by 
itself^ the same part will be inclined to one side. Or^ the pelvis 
being made a fixture^ it will have effect in arching or flexing the 
spine. 

2.— ABDOMINAL REGION. 

An intervening stratum of cellular substance attaches the 
abdominal portion of the panniculus camosus to a glistening ex- 
pansion of tendon, situated underneath it, which is the aponeu- 
rosis of the external oblique mi&cle. This cellular substance 
being removed, several white lines, marked upon the subjacent 
tendon, come into view. The principal of these is one which 
runs along the middle of the beUy, extending from the ensiform 
cartilage to the pubes : it takes the name of linea alba ; and de- 
notes the line of junction and demarcation between the abdomi- 
nal muscles on one side and those of the other. About midway 
between its two terminations, this line has a perforation, the um- 
bilicus or navel, through which passes the umbilical chord. At 
some short distance from the sides of the linea alba are two 
curved or waving lines, called the line<e semilunarea : they mark 
the line of union between the fleshy and tendinous fibres of the 
external oblique muscle. Traversing the interspaces between the 
linea alba and lineas semilunares, at short intervals from one ano- 
ther, are several transverse lines, named the line(e transversalea : 
they are produced (as will hereafter be discovered) by the ten- 
dinous intersections across the straight muscles; and are, in 
some subjects, but obscurely marked. 

There are four pairs of abdominal muscles : — two pairs of oblique 
muscles ; one pair of transverse ; and one pair of straight mus- 
cles. Three of these pairs are ranged in strata, one upon another, 
and have sheets of tendon connected with them, which take the 
name of aponeuroses. 

oBLiQUUs EXTEBNUs ABDOMINIS. {Costo-abdominalis.) 

Situation. Upon the inferior and lateral parts of the bdly. 
Figure. Broad, thin ; quadrilateral. 

Attachment, ^teriorly, by fleshy digitations, to the posterior 
borders of the fourteen hinder ribs, bdow their middles ; posteri* 



^ly.hy texiidmdus fibres^ tdtiieiwo anterior thirds of the eriati 
ilei^ and to the anterior spinoiotei process ; superiorly^ to tiie 
faschia lumborum ; and inward]^^ through the medium of its 
tendon^ to the linea alba^ throufraut its entire extent. 

. Relations, Externally^ with the pannkulus camosus and pec- 
toralis xni^us : internally, with the hinder ribs and their carti- 
li^es, and with the obliquus intemus and rectus ; anteriorly, it 
digitates with the serratus magnus. 

Direction, Oblique: from before, backward; and from 
above, downward. The anterior fibres deviate but little from 
the horizontal line ; in regard to the others, their obliquity in- 
creases from before backwards. 

Structure, The entire muscle is covered by a dense tendinous 
expansion, named the aponeurosis of tlie external oblique nmscle, 
which adheres to the fleshy parts through the connection of a 
delicate cellular tissue, intercepted in places by small slips of 
tendon. At the linea semdunaris, however, where the tendon 
commences, the aponeurosis contracts an almost inseparable ad- 
hesion to it, accompanying it, thus intimately united, to its 
termination. Towards the flank, the aponeurosis seems to de- 
generate into cellular texture. 

The superior and outer parts of the muscle itself are fleshy 
and digitated; the inferior and inner parts are tendinous and 
aponeurotic. The fleshy part grows broader, but becomes 
thinner in substance, posteriorly. 

Remarks, In the flank, the tendon splits into two portions, 
which separate, leaving a triangular space or opening between 
them, whose cavity is obscured by fat and cellular substance. 
One division of the tendon forms a strong band, which is extended 
and expended upon the inner side of the thigh ; the other por- 
tion runs to the ileum, and thence is continued across to the 
pubes : corresponding in its arrangement and structure to the part 
called Pouparfs ligament in human anatomy, though by no 
means well defined in the horse. The triangular aperture between 
these divisions of tendon, which opens into a sort of pouch, closed 
by the union of these tendons on the outer side, but open towards 
the pubes, is the abdominal ring : through it, in the male, passes 
the spermatic chord, from the abdomen into the pelvis ; in the 
female, the round ligament passes through it. The aponeurosiB 
is considerably strengthened at this part by some additional ten^ 
dinous fibres, which run transversely , from the linea alba towards 
the ileum. 

Action, This pair of muscles, in contributing largdy to th^ 
formation of the abdominal parietes, laterally and hacGeriorly, give 
great support to the contained viscera. In action, they compress 
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the bowels; spdj in that manner^ assist both in the evacuation of 
the ftttoes and urine^ and also in the expulsion of the foetus. At 
the same time^ they will have the effect of diminishing the cavity 
of the chesty in the longitudinal direction, by forcing the abdomi- 
nal viscera against the diaphragm, and driving that muscle for« 
wards into the form of a convexity ; and in the transverse as 
well, though not in the same degree, by compressing and retract- 
ing the ribs. Sut, in almost dl their operations, they are con- 
cerned with the diaphragm; and, together with it, produce 
effects that can only be understood by studying their separate 
and combined actions. 

OBLIQUUS INTBRNUS ABDOMINIS.— (/Zic-cirfommfl/w.) 

Situation. Postero-lateral and inferior parts of the abdomen. 
Farm. Broad; thin; fan-shaped. ^ 

Attachment. Outwardly and posteriorly, to the spine of the 
ileum, from which the fleshy flbres radiate : inwardly, at the linea 
semilunaris, it becomes tendinous, and inseparably unites with 
the aponeurosis of the external oblique ; along with which it is 
continued to the linea alba. 

Relations. Externally, with the former muscle ; internally, 
with the transversalis and rectus. 

Direction. Radiated : the superior fasciculi being directed 
towards the cartilages of the ribs ; the inferior, towards the linea 
alba : both decussating those of the external oblique. 

Structure. Fleshy, from the ileum to the linea semilunaris : 
afterwards, to its termination, an expanded and loose-textured 
tendon. 

Action. These muscles will aid the former in sustaining the 
weight of the viscera, as well as in compressing them : they will 
have a more partial effect in the expulsion of the faeces and urine, 
in consewence of being placed farther back than the preceding. 
In any effect the oblique muscles may have in turning the body 
to one side, the right internal oblique will co-operate with the 
left external oblique, and vice versd. 

TRANSVERSALIS ABDOMINIS. — {Lumho-abdominalis.) 

* Situation. Inferior and lateral parts of the abdomen. 

Figure. Broad; flat: quadrilateral; broader posteriorly than 
autenorly. 

Attachment. Anteriorly, to the inner surfaces of the cartilages 
of all the false ribs ; superiorly, to the transverse processes of 
the lumbar vertebrae ; posteriorly, to the anterior spinous process 
of the ileum : inwar^y, to the entire linea alba. 
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Behtions. On the outer dde^ with the internal oblique and 
rtr^ht muscles : on the inner side, with the £Eu»chia tnaisver- 
salis and peritoneum. 

Direction. Transverse, directly across the abdomen. 

Structwre. Partly fleshy; partly tendinous: the two sub- 
stances divided by the semilunar line, which leaves the tendinous 
part broad, posteriorly ; the fleshy, anteriorly. 

Action. These muscles will assist the oblique in supporting 
the burden of the viscera, and are more advantageously placed 
to effectually compress them : they are consequently doing more 
in the ultimate evacuation of the bowels. 

RECTUS ABDOMINIS. — {Sterno-pubialis.) 

Situation. Infero-median part of the abdomen. 

Form. Elongated ; flattened from above downwards : broader 
in the middle than at eitlfer csferemity. 

Attachment. Anteriorly, to the cartilages of the six or seven 
posterior true ribs : and to the sternum : posteriorly to the pubes, 
near its symphysis. 

Relations. Anteriorly, it is placed between the pectoralis 
major and the cartilages of the ribs ; externally, it has the united 
tendons of the external and internal oblique ; internally, that 
of the transversalis : also, the internal pectoral and epigastric 
arteries ; and the faschia transversalis and peritoneum. 

Structure. Tendinous at its attachments : the anterior one is 
aponeurotic. The intermediate length is fleshy, but divided into 
portions by about a dozen transverse tendinous interlacements or 
intersections. Each muscle, by itself, is inclosed within a sheath, 
formed of the united tendons of the external and internal oblique 
muscles, inferiorly ; and of that of the transverse muscle, supe- 
riorly. At the places where the tendinous bands exist, the sheath 
contracts firm adhesion to the muscle : and it is this union and 
structure that gives rise to the existence of the linea transversaliB. 
The recti occupy about one third of the abdominal superficies. 

Action. Their principal use appears to be that of bracing the 
middle parts of the belly; and, thereby, counteracting that ten- 
dency to relaxation whichmust existfrom the constant dependence 
of the bowels. They can have but little effect in compressing the 
bowels; though they will take some part in contracting the cavity 
of the thorax, by d^wii^ the sternum upwards and backwards. 

Remark. A careful incision through some of the posterior 
fibres of the transversalis will disclose to view an expansion of 
faschia of considerable density and firmness of texture, which 
corresponds to a part in the human subject first described Sir 
A. Cooper, and by him named the/oac^ transversalis. It may 
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be iaeiieedw w entife lining to the muscles of the abdomen ; 
and ia^ from the resistance it opposes (winch is by no means in-, 
considerable]^ of essential service in sustaining the burden of the 
dependent viscera, in effecting which it reduces the demand for 
muscular action. Though it is an opening (removed a short 
distance, inwardly, from the external ring), ci^ed the internal 
abdominal ring. 

8.— ANAL REGION. 

Comprehends a pair of muscles, and a single one. 

RETBACTOR ANi. — [IscMo-analts 

Situation. On the side of the rectum, near its termination. 

Figure. Long, slender, cylindroid. 

Attachment. Inferiorly and anteriorly, to the sacro-sciatic 
ligament, and to the os innominativu>^clo'^ and behind the ace- 
tabulum ; superiorly and posteriorly, to the lateral parts of the 
rectum, close to its termination. 

Belaiions. Externally, with the sacro-sciatic ligament ; inter- 
nally, with the sphincter ani. 

Direction. Curving obliquely around the gut. 

Structure. Its posterior attachment is aponeurotic : at the 
mesian line, inferiorly, where it meets its fellow, it terminates 
in a small flat tendon. 

Action. To retract the anus ; to withdraw it within the pelvis. 

SPHINCTER ANI. 

Situation. Encircling the termination of the rectum. 

Figure. Oval ; open in the middle. 

Attachment. Superiorly, to the coccyx, whence it descends 
in two divisions ; these diverge to include the gut between them, 
around which they proceed, and again meet and unite inferiorly. 

Relatione. Posteriorly with the skin; internally, with the 
intestine ; anteriorly, with the retractor. 

Direction. CirciQar. 

Structure. Pale and fleshy: connected, superiorly, with a 
broad tendinous expansion, which attaches it to the coccyx. 

Action. To close the anus, after the expulsion of the fasces, 
and to retain it closed. ^ 

4.— MALE GENITAL REGION. 

CREMASTER. — {lUo^teeticularis .) 

Continued from the faschia supurficialis abdominis upon the 
spermatic chord, and thence into the fibrous texture of the scro- 



turn is a tliix^ cellular^ fibrous expaoaioxL ; and^ imdenieatbthii^ 
a layer of fleshy substaace^ which has^ when contrasted with the 
surrounding wmte parts^ a remarkably red aspect. This is the 
cremaster. Superiorly, at the internal ring, it has a tendinous 
ori^ from the internal oblique and transverse muscles ; from 
which its fibres pass obliquely backward wpon the chord, become 
reflected along with it through the external ring, and terminate, 
slantwise, in a digitated margin, just before the chord joins the 
testicle. From its digitations, several slender flattened tendons 
descend and expand upon the inferior surface of the tunica vagi- 
nalis, with the substance of which they become so interlaced and 
intermixed, that all fiirther trace of them becomes lost. 

Action, To retract the testicle (it has the power of withdraw- 
ing it as high as the abdominal ring), and to aid in its susp ension 

ERECTOR PBJftS.TV 

Situation, Upon the ramus ischii, and crus of the corpus 
cavemosum. 

Figure, Short, thick, conoid. 

Attachment, Inferiorly. to the inner side of the infero-posterior 
part of the tuberosity of the ischium; superiorly, to the crus 
penis, enveloping a considerable portion of it. 

Relations, On the outer side, with the flexors of the thigh ; 
on the inner side, with the accelerator urinae : internally, with 
the corpus cavemosum. 

Direction, Oblique ; from above, downwards ; and from with- 
out, inwards. 

Structure. Tendinous and fleshy at its ischial attachments ; 
fleshy in other parts, excepting that its surfaces are in part 
aponeurotic. 

Action, To promote the influx of blood into the penis at the 
time of erection, by elevating and protmding the organ, and to 
aid in retaining it in the state of erection. 

TRIANGULARIS PENIS. — IscMo-urethraliSk 

Situation, Across the floor of the cavity of the pelvis, in front 
of the ischial arch. 

Figure, Thin and expanded. 

Attachment, On either side, to the ischial portion of the os 
innominatum ; in the middle, to the prostate gland. 

Relations. Inferiorly, with the ischium and pubes ; superiorly, 
with the prostates, membranous part of the urethra, and bladder. 

Structitre, It consists of a broad expansion of pale fleshy 
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fibm 00019^ oomiected by cellular tissue)^ dotbiug the mem- 
braiioiis portion of the urethra and the prostates. 

Jtjctum. It will contract this part of the urethra; ond^ probably, 
haye some effect in discharging fluids from the prostates. 

ACCELERATOR URiN^. — Perifieo-urethralis. 

Situation, Upon the bulb of the urethra, and around the 
under parts of the penis. 

Form, Elongated ; penniform. 

Attachment, Incorporated with, and (may be considered as) 
forming part of the penis itself. Posteriorly, it springs from the 
middle and posterior part of the bulb of the urethra, where it is 
joined by other (scattered) fasciculi, arising on each side of the 
bulb from the perineum. It takes its course along the under part 
of the penis, and may be followed for some short distance upon 
the glans ; the entire muscle, throughout its extent, forming a 
complete fleshy investment to th^ urethra. 

Action, To compress the urethral canal, thereby aiding in 
the forcible discharge of the urine ; but more particularly, it 
would seem, in the ejection of the seminal fluid. 


FEMALE GENITAL BEGION. 


ERECTOR CLITORIDIS. 



Ischio-clitorideus, 

Sacro-clitorideus, 


This pair of muscles spring from the perineum, at which place 
their fibres are mingled with those of the sphincter ani. They 
run to be attached to the upper and back parts of the clitoris. 

Action, To erect the clitoris, and thereby protrude it into 
the vagina, in the act of coition. 


SPHINCTER VAGiNJE. — Perineo-cUtorideus. 

Consists of a broad bank of strong, red, fleshy fasciculi, en- 
circling and clothing the orifice of the vagina ; and spreading 
around the adjoining parts of the canal. 

. In action, the sphincter will contract (and has the power to 
close) the mouth of the canal. 


COCCYGEAL REGION. 

An anatomical knowledge of the muscles composing the tail 
is indispensable to the scientific performance of the operation of 
nicking. 

In denuding them (in dissection) the skin will be found to 
grow soft and thin upon the under part of the tail, where there is 
no hair ; but thick again and coarse as it approaches the tip, at 
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wldch part it is also more closely adherent to the mnsdej in 
consequence of the cellular substance there is interposed. 

These muscles are divisible into four pairs ; and most com- 
pletely so at their origins at the root of the tail : in the course 
of their progress their nearest fibres unite together, and become 
blended one with another. 

EKECTOB coccYGis. — Sacro^coccygcus superior. 

Situation. Supero-lateral part of the tail. 

Form. Elongated ; pyramidal. 

Attachment. Anteriorly and superiorly, to the transverse pro- 
cesses and spines of the sacrum ; posteriorly and inferiorly, to 
the bodies and spines of the bones of the coccyx. 

Relations. The muscle lies in the hollow formed by the 
sacrum on the inner side, and the ileum and sacro-sciatic liga- 
ment on the outer side. 

Structure. Superior atlachiaents, tendinous and fleshy ; infe- 
rior, chiefly fleshy ; though, here and there, slips of tendon pierce 
its belly and take root in the bone. The muscle, altogether, is 
remarkable for its tendinous appearance externally, and for being 
somewhat complex in its composition : consisting, exteriorly, of 
a flat tendon, from which slips are detached in its course along 
the tail, after a penniform manner, across its fleshy belly; 
while the interior part is fleshy, and grows pale and narrow in its 
course, and is everywhere closely adherent to the coccygeal 
bones. Towards the extremity of the dock, the tendons so pre- 
dominate over the fleshy fibres, that it is through them alone 
that the muscle can be ^stinctly traced to its termination. 

Action. To erect the tail. K one muscle act by itself, the 
tail at the time of elevation will be carried to one side. Some 
horses have such power of action with these muscles, that they 
can reflex the tail over the croup, or curve it to either side, 
around the quarter. 

DEPRESSOR COCCYGIS. — SacTO-coccygeus inferior. 

Situation. Infero-lateral part of the tail. 

Form. Similar to that of the preceding muscle. 

Attachment. Anteriorly and superiorly, within the pelvis, to 
the sacro-sciatic ligament, and to the body of the sacrum ; pos- 
teriorly and inferiorly, to the inferior parts of the bodies of the 
coccygeal bones. 

Relations. Superiorly, with the erector ; inferiorly and ex- 
ternally, with the skin ; internally, with the coccyx. 

Structure. Like the preceding muscle, it has, exteriorly, a 
flattened tendon; but it is a much smaller one, and does not 
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detach any lateral slips^ until it has descended to near the middle 
of the coccyx. Its fleshy belly, on the whole, is more bulky than 
that of the erector ; it grows contracted in passing out of the 
pelvis, but afterwards forms a rounded prominence along the 
under part of the tail. Its posterior attachments are made by 
strong and detached tendons, issuing from the broad one travers- 
ing its middle, which are concealed within the fleshy belly. Its 
tendons increase in number, but diminish in size, as the muscle 
proceeds backward : near the tip of the tail, they surpass in 
strength those of the erector. It is the principal one of these 
tendons which commonly project within the section made in the 
operation of nicking, and requires excision. 

Action, To depress the tail and retain it against the rump. 
If one muscle act alone, it will at the same time incline the tail 
to one side ; in which case it may co-operate with the erector of 
the same side. The power of action possessed by the depressors 
may be roughly estimated, by thei force it requires with the hand 
to raise the docks of horses that are said to be shy about the 
tail.’^ 


CUBVATOR coccYGis. — SacTO'^coccygeus lateralis. 

Situation. U|K)n thi fide of the dock, between the two former. 

Form. Smaller than either of the afore-described muscles ; 
though it bears close similarity to them in the appearance and 
disposition of its fibres. 

Attachment. Anteriorly, within the pelvis, to the lateral parts 
of the sacrum ; and, commonly, to the fourth and fifth lumbar 
vertebrae ; posteriorly, to the transverse processes of all the bones 
of the coccyx. 

Relations. Superiorly, with the erector ; inferiorly, with the 
depressor ; externally, with the skin ; internally, with the coccyx. 

Structure. Anteriorly, it consists of two parts, which have 
been regarded as separate muscles : one portion accompanies the 
erector; the other the depressor. Posteriorly, it consists of 
tendinous and fleshy parts intimately and inseparably interwoven 
with each other. 

Action. To curve or flex the tail laterally around the quarter. 
In switching off flies from the hind parts, these muscles are the 
principal ones called into action. 

COMPRESSOR COCCYGIS. — Ischio^coccygeus. 

Situation. At the side of the root of the tail. 

Form. Broad and flattened. 

Attachment. Anteriorly, to the sacro-sciatic ligament and to 
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the ischium ; posteriorly, to the transverse processes of the four 
or five uppermost bones of the coccj^. 

Action, To assist in the depression of the tail ; but, princi- 
♦pally, to maintain it forcibly compressed against the rump. 

MUSCLES OF THE EXTREMITIES. 

^ Or the three hundred and odd muscles reckoned in the whole 
body, upwards of one hundred are to be found in the four ex- 
tremities. 

MUSCLES OF THE FORE EXTREMITIES. 

In number, forty-eight \ and they admit of being classed into 
two general divisions — those of the shoulder y and those belong- 
ing to the arm and leg. Both divisions are, more or less, in- 
vested by the scapular and tumgral portions of muscles coming 
from the trunk ; most of which give origin to aponeurotic expan- 
sions that descend and subsequently form the humeral and bra- 
chial /cwcAwe. Upon the outer and posterior sides we find the 
panniculus ; upon the fore parts, the levator humeri, pectoralis 
parvus et magnus ; upon the hind and inner parts, the pectoralis 
transversus ; upon the internal side, the latissimus dorsi. Upon 
the shoulder the faschia is thin, weak, and transparent ; and 
has (besides its connections with the various muscles mentioned) 
attachments to the superior costa and spine of the scapula, to the 
tubercles and projections of the humerus, and to the olecranon. 

MUSCLES OF THE SHOULDER 

Are twelve in number. 

1. — EXTERNAL SCAPULAR REGION 

Comprehends two muscles occupying the dorsum seapuhe. 
These are enveloped in distinct portions of dense faschia, from 
which septa are sent down between them, and to the inner sur- 
faces of which, in many places, the fleshy fibres are inseparably 
adherent. 

ANTEA-spiNATus. — Super-^acTomio trochitervus. 

Situation, Occupying the/oMO antea spinata scapuke. 

Figure, Approaching that of an extended triangle; having 
its base thick and turned downwards, its apex thin and rounded 
oflF. • 

Attachment, Superiorly, to the surface of the fossa antea 
spinata; also to the spine and anterior costa of the scapula : in- 
feriorly, to the summits of the greater and lesser tubercles of the 
humerus, and to the capsular Ugament of the shoulder joint. 
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lixtemally, with the pamdcolus mi ddn ; inter* 
with the bone : anteriorly and superiorly, with the levator 
huisieri and pectoralis parvus; posteriorly and inferioily, mik 
the next muscle : below, with the shoulder joint ^ 

Direction, ObUque ; from above downward, and from behind 
forward. 

Structure, Surface aponeurotic, with a tendinous intersection 
through its middle. 

Attachment, Tendinous and fleshy : inferiorly, the fleshy part 
presents two terminations, united by an intervening expansion of 
tendon, which fills up the interspace between them. At the point 
of the shoulder is sent off a tendinous expansion, between which 
and the tendon of the biceps is interposed a bursa mucosa. 

Action, * To extend the humerus upon the scapula ; at least, 
to approach that bone to the straight line. 

posTEA-spiNATus, — Su^-acromio-trockiterius, 

Situation, Occupying the fossa postea spinata. 

Figure, Triangular; flattened : broader, but not so thick in 
substance as the preceding muscle. 

Attachment, Superiorly, to the surface of the fossa postea 
spinata, and to the spine of the bone ; inferiorly, to the outer 
side of the greater tubercle of the humerus, to a bony ridge ex- 
tending down from it, and to the capsular ligament of the 
shoulder joint. 

Relations. On the outer side, with the panniculus and skin, 
and also (superiorly) with the trapezius; anteriorly, with the 
foregoing muscle ; posteriorly, with the teres minor and triceps ; 
inferiorly, with the shoulder joint. 

Structure, Superior attachments, aponeurotic as well as 
fleshy. Its middle presents several broad tendinous intersec- 
tions, from the principal of which originates a flattened tendon, 
fixing the muscle to the tubercle. Below the tendon, is the 
tendinous and fleshy portion fixed to the ridge ; and still lower 
is a distinct and separate fasciculus, proceeding to a smaU tu- 
bercle upon the same ridge, which both Bourgelat and Girard 
regard as another muscle. 

Action, To assist in the flexion of the humerus; and, at the 
same time, to roll it outwards. 

2.— INTERNAL SCAPULAR REGION 

Contains but one muscle. 

suB-scAPULABis. — Sub-scapulo^rochineus, 

Situation, Occupying the venter scapula. 

Form. Triangular ; broad, flattened, thin in substance. 
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Attachmmt. Superiorly^ to the surface of ^e venter scapultei, 
and to the^nterior and posterior costae ; inferiorl^^ to the lesser 
tubercle of the humerus^ and to the capsular hgament of the 
shoulder joint. • , ^ ^ 

Relations, Externally, with the bone ; internally, with the 
serratus; anteriorly, with the pectoralis parvus; posteriorly, 
with the teres major. 

Direction, Fan-like; the fibres converging from above to 
one and the same point below. 

Structure, Superior attachments partly tendinous, but mostly 
fleshy ; surface, partly aponeurotic ; middle intersected by ten- 
dinous septa : its fleshy fibres, inferiorly, everywhere invest the 
capsular ligament, there being interposed between these parts a 
bursa mucosa. 

Action, To assist in the extension of the shoulder joint, and 
to turn the os humeri inward^. , 

3 POSTERIOR SCAPULAR REGION. 

TERES MAJOR. — Subscapulo-humeralis, 

Situation, Behind and below the subscapularis. 

Form, Elongated ; flattened : about two inches in breadth. 

Attachment, Superiorly, to the posterioi angle of the scapula, 
and also to the posterior costa: inferiorly, to the inner and 
upper part of the body of the humerus. 

Relations, Externally and posteriorly, with the triceps ; an- 
teriorly, with the subscapularis and posterior costa of the scapula ; 
internally, with the pectoralis magnus and latissimus dorsi. 

Structure, Scapular attachment, fleshy and tendinous ; belly, 
fleshy ; surfaces, in part aponeurotic ; inferior termination, an 
aponeurotic tendon. 

Action, To assist in flexing the shoulder joint; and to in- 
cline the humerus inwards. 

TERES MINOR. — Superscapulo-trochiteri/us, 

Situation, Upon the outer and posterior part of the shoulder, 
below and behind the postea-spinatus. 

Form, Elongated; trilateral; flattened. 

Attachment, Superiorly, to the posterior costa of the scapula : 
inferiorly, to the ridge descending from the tubercle of the hu- 
merus ; and to the faschia a little above and to the outer side of 
the end of the arm. 

Relations, Anteriorly and superiorly, with the postea-spina- 
tus ; posteriorly and inferiorly, with the triceps ; above with the 
scapula ; below, with the humerus : externally, with the panni- 
culus. 
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Structure* Mostly covejped by dense aponeurosis. Below, 
it is entirely aponeurotic^ and spreads over the ii^ero-extemal 
part of the shoulder. 

Action, It will co-operate with the postea-spinatus. 

4 —ANTERIOR HUMERAL REGION. 

CORACO-HUMERALIS, 

Situation. Infero-intemal part of the shoulder. 

Form. Pyramidal ; base turned downwards ; flattened from 
without inwards. 

Attachment. Superiorly, to the coracoid process of the sca- 
pula ; inferiorly, to the middle third of the antero-intemal part 
of the body of the humerus. 

Relations. Externally, with the pectoralis transversus and 
the ribs, also with the humeral blood* vessels and nerves ; inter-r 
naUy, with the body of the humerus; antero-inferiorly, with the 
flexor brachii; postero-superiorly, with the teres major and 
latissimus dorsi ; superiorly, its tendon runs between the sub- 
Bcapularis and antea-spinatus. 

Structure. A flattened tendon, about three inches in length, 
forms its superior attachment; from which extends a fleshy 
belly, partly aponeurotic upon its surfaces, and intersected in 
places through its substance by tendinous divisions. Its lower 
attachment is principally (but not entirely) fleshy. 

Action. To extend the shoulder joint; and to incline the 
humerus inwards. 

PLEXOR BRACHiT. — Coraco-radialis. 

Situation. Antero-inferior part of the shoulder. 

Form, Cylindroid : flattened, superiorly, from before back- 
wards ; inferiorly, from side to side. 

Attachment. Superiorly, to the coracoid process of the sca- 
pula ; inferiorly, to the inner parts of the head and neck of the 
radius, to the capsular ligament of the elbow joint, and to the 
brachial faschia. 

Relations. Anteriorly, with the faschia and skin ; posteriorly, 
with the elbow joint and the humerus ; externally, with the pec- 
toralis transversus; internally, with the coraco-humeralis. Its 
tendon, superiorly, issues from the space between the termina- 
ting portions of the antea-spinatus ; and the superficial brachial 
vein ascends to the outer side of it. 

Structure. The muscle is fixed to the scapula by a broad, 
short, thick tendon, which runs within the groove between the 
tubercles of the humerus ; its posterior surface (which much re- 
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sembl^ cartilage in its texture) being hollowed and adapted to^a 
cartilaginous eminence in the middle of that groove. At this 
part the tendon pierces the capsular ligament of the shoulder 
joint, from the internal cavity of which it is separated only by a 
reflection of synovial membrane. The anterior surface of the 
tendon exhibits a few pale fleshy fibres running upon it. The 
fleshy belly of the muscle is invested by an aponeurotic sheath, 
and appears as if it were made up of several veiy small cylin- 
drical muscles, similarly invested, and afterwards joined together 
into one body. Its inferior attachments are wholly tendinous 
in one place, aponeurotic in another. 

Action, To bend the arm, by carrying it forwards and upwards. 

HUMERALis EXTERNUS. — (Humero-radialis ohliquus,) 

Situation, Deep-seated upon the infero-external side of the 
shoulder. 

Form, Oblong ; twisted. • • 

Attachment, Superiorly, to the entire postero-extemal parts 
of the neck and body of the humerus ; inferiorly, to the supero- 
anterior part of the body of the radius, immediately below the 
attachment of the flexor brachii. 

Relations, Externally, with the middle head of the triceps ; 
internally and posteriorly, with the humerus; anteriorly, with 
the flexor brachii. 

Direction, Curvilinear and oblique. 

Structure, Fleshy ; excepting a single tendinous intersection 
through its inferior part, which proceeds to its termination. 

Action, To assist in the flexion of the arm. 

5. — POSTERIOR HUMERAL REIGON, 

Comprehends a mass of muscle, at the back of the humerus, 
of considerable bulk, and partially divisible into three portions ; 
on which accounts, and from its having different attaclnnents, it 
is found most convenient, and indeed is most usual, to consider the 
muscle (which altogether has the name of Triceps Extensor 
Brachii) under three distinct heads or divisions. These heads 
are distinguished by epithets correspondent to their magnitude 
aud importance. 

TRICEPS EXTENSOR BRACHII. 

Having three divisions or heads : the first is the 
CAPUT MAGNUM. — Scapulo^olccranius, 

Situation, Infero-posterior part of the shoulder : occupying 
the angular interspace between the scapula and humerus. 

Form. Broad; thick; triangular; flattened. 
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Attachment, Superiorly, to the whole of the posterior costa 
of the scapula : inferiorly, to the superior and posterior parts of 
the olecranon, and postero-intemal part of the brachial faschia, 
immediately below that process. 

Direction, Downwards and backwards ; converging towards 
the olecranon. 

Relations. Externally, with the faschia and skin, teres minor, 
and postea spinatus ; internally, with the pectorales, magnus et 
parvus, and the teres major : anteriorly and inferiorly, with the 
caput medium and humerus ; superiorly and posteriorly with the 
scapula, and the faschia and skin. 

Structure, Even this large head itself may be dissected into 
two portions (to which Bourgelat and Girard have given dis- 
tinct names) : one is long, thin, and flattened, and aponeurotic 
at its attachments, but fleshy in its middle, and lies along the 
postero-internal border of the other, 'v^hich constitutes the chief 
bulk of the entire muscle. * * 

The scapular attachments are fleshy upon the outer side, ten- 
dinous upon the inner. The surfaces are in places aponeurotic. 
The belly or middle part is fleshy, with the exception of a thick 
tendinous intersection, which, together with the aponeui'osis, 
ends in a broad, thick, flattened tendon, that is implanted into 
the olecranon. 

CAPUT MEDIUM. — Humero^okcranius Externus, 

Situation. Infero-extemal part of the shoulder. 

Form. Oblong : flattened. 

Attachment. Superiorly, to the outer side of the neck, and 
to the ridge extending from the outer tubercle upon the body 
of the humerus : inferiorly, to the postero-outer parts of the 
olecranon. 

Direction. From above, downwards ; and from before back- 
wards. 

Relations. Externally, with the postea-spinatus, teres minor, 
and faschia and skin ; internally, with the humeralis extemus 
and outer condyle of the humerus : anteriorly, with the faschia 
and skin ; posteriorly, with the caput magnum. 

Structure, Superior attachment, both fleshy and tendinous. 
Middle part, fleshy. Inferior attachment, fleshy and tendinous, 
and inseparably united in one common tendon with the caput 
magnum. 

CAPUT PARVUM. — Humero-oUcranius Intemus. 

Situation, Infero-intemal part of the shoulder. 

Form. Long and slender ; and flattened. 
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Attachment. Superiorly, to the inner side of the body of the 
humerus, just above its middle : inferiorly, to the inner part of 
the apex of the olecranon. 

’Relations. Externally, with the caput magnum, teres major, 
and latissimus dorsi; internally, with the humerus. 

Structure. Superior attachments, tendinous and fleshy ; sur- 
faces, slightly aponeurotic ; inferior attachment by a thin flattened 
tendon. 

Action of the Three Heads (considered as a single muscle) — 
To extend the arm. 

ANCONEUS. — Epicondylo-olecranius. 

Situation. Occupying the hollow space behind, between the 
condyles of the humerus. 

Form. Short, thick, triangular : base turned downward. 

Attachment. Superiorly, to the infero-posterior parts of the 
body of the humerus : inferiorly, to the antero-external part of 
the olecranon and to the capsular ligament of the elbow joint. 

Relations. Posteriorly, with the triceps ; anteriorly, with the 
humerus and the elbow joint. 

Action. To assist the triceps in the extension of the elbow 
joint ; and to prevent the capsular ligament from being pinched 
Ijetween the bones during that action. 

MUSCLES OF THE ARM AND FORE LEG. 

These muscles may be classed into two sets : those which 
extend the leg \ viz., the Extensors ; and those that bend it ; viz., 
the Flexors. They are both included within and firmly bound 
by the brachial faschia j from which some fibres belonging to the 
superficial muscles derive their origin. 

1.— ANTERIOR BRACHIO-CRURAL REGION^ 

This region includes all the extensors. The mass of them 
forms the prominence so perceptible upon the front of a well- 
formed arm. Collectively considered, they possess much less 
power than the flexors. 

EXTENSOR METACARFi MAGNUS. — Epitrochlo-premetacarpeus. 

Situation. Fore part of the arm. 

Figure. Pyramidal: rounded superiorly; flattened inferiorly. 

Attachment. Superiorly, to the outer and fore parts of the 
external condyle of the humerus ; and also to the capsular li^ 
ment : inferiorly, to the antero-superior pa^ of the os metacarpi 
magnum. 
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Belations. Anteriorly, with the fa^chia and skin ; posteriorly, 
with the radius : externally, with the extensores pedis et obli- 
quus; internally, with the flexor brachii and the skin. The 
superficial brachial vein ascends along its inner side. 

Structure. Its superior attachment is principally fleshy; 
though it possesses some tendinous fibres which are inseparably 
united with the tendon of the next (to be described) muscle. 
The middle part has but few tendinous intersections. The sur- 
faces are partly aponeurotic. Below the middle of its length 
arises a tendon, round at its origin, but gradually growing flat, 
and expanding in breadth towards its termination : it passes, at 
the knee, under the anterior annular ligament, within a synovial 
sheath, furnished with a bursa mucosa. 

Action. To extend the leg. 

EXTENSOR PEDIS. — EpUrochlQ-prephalangeus. 

Situation. Fore and outer part of the arm. 

Form. Elongated ; pyramidal : more flattened than, but not 
so thick as, the preceding muscle. 

Attachment. Superiorly, to the fore part of the external con- 
dyle of the humerus, to the outer part of the head and superior 
external part of the body of the radius, and also to the capsular 
ligament of the elbow joint : inferiorly, to the front parts of the 
lower end of the os suflFraginis, the os coronse, and the coronal 
process of the os pedis ; adhering in its course to the capsular 
ligament of the fetlock joint. 

Relations. Anteriorly, with the faschia and skin ; posteriorly, 
with the extensor obliquus and the radius : internally, with* the 
preceding muscle : postero-extemally, with the extensor suffira- 
ginis. Behind it, between the bone and it, run branches from 
the spiral artery and nerve. 

Structure. The superior attachment is both tendinous and 
fleshy : that portion which is attached to the radius consists of a 
broad, thin, pale, fleshy fasciculus^ running to unite itself to the 
main body of the muscle. It has but one or two, and those but 
partial, tendinous intersections. Its surfaces are aponeurotic. It 
becomes a single tendon nearly about the same place as the 
former muscle ; but the tendon is smaller. It pursues its course 
under the annular ligament, through a cellular sheath frimished 
with a bursa ; and continues down the leg, closely attached by 
cellular membrane to the cannon bone, broadening somewhat 
in its course, but widely expanding after it has passed over the 
fetlock ; and in its expansion so completely covering and ad^ 
hering to the pastern joints, that it seems to them, in front, to 
serve the purpose of capsular ligament. 
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Action, To extend the foot and pasterns ; and at the same 
time to assist in the extension of the knee. 

EXTENSOR suFFRAGiNis. — Radialis^prephalangeus, 

Situation, Postero-extemal part of the arm. 

Form, Narrow; thin; elongated. 

Attachment, Superiorly, to the postero-extemal and superior 
parts of the radius, and to the posterior (sharpened) border of 
the ulna : inferiorly, to the supero-antcrior part of the os suffira- 
ginis, adhering to the capsular ligament of the fetlock joint. 

Relations, Anteriorly, with the preceding muscle and the 
extensor obliquus; posteriorly, with the flexores, perforans et 
perforatus; internally, with the ulna and radius; externally, 
with the faschia and skin. 

Direction, Half-pennifotm : from above downwards, and 
from behind forwards. • , * 

Structure, It may be denominated a muscular slip, whose 
superior attachments are tendinous and fleshy; anterior part 
aponeurotic ; and posterior partly tendinous, but mostly fleshy. 
A little higher than the knee, it detaches a slender flattened 
tendon, which passes through a sheath, under the external 
lateral ligament, and then inclines forwards, and unites about 
half-way down the leg with the long extensor ligament. 

Action, To assist in extending the fetlock, and also, in some 
degree, the knee ; and to tighten the extensor ligament. 

EXTENSOR METACARPI OBLIQUUS VEL PARVUS. Radiulis^ 

metacarpeus obliquus. 

Situation, Deep-seated : infero-anterior parts of the arm. 

Figure, Trian^ar ; flattened ; somewhat curved. 

Attachment, Superiorly, to the outer and infero-anterior 
parts of the body of the radius ; inferiorly, to the supero-anterior 
part of the os metacarpi internimi. 

Relations, Anteriorly, with the extensor pedis, faschia and 
skin ; posteriorly, with the radius, extensor metacarpi, and knee 
joint : to the outer side, with the preceding muscle ; to the inner, 
with the extensor metacarpi. 

Direction, Oblique and inclined to a curve, from above 
downwards, and from behind forwards. 

Structure, It consists of a small fleshy slip beginning in a 
pyramidal point, but growing broader as it descends, and ending 
in a tendon which crosses under the extensor pedis, but over 
the extensor metacarpi. Its superior attachments are principally 
fleshy ; its beUy is pa£bh, and aponeurotic upon its front sumce. 
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Its tendon is slender and flattened^ arising about midway down 
tbe Bxm, crosses just above the knee within a sheath to the inner 
side^ and at its termination expands and becomes confounded 
with the general fibrous covering of the knee joint. 

Action. To maintain the tendon of the extensor m 0 tacarpi in 
its place during action : it will also have some effect in extend- 
ing the leg. 

SUPERFICIAL POSTERIOR BRACHIO-CRURAL REGION. 

FLEXOR METACARPI EXTERNUS. — 1 

Situation. Postero-extemal side of the arm. 

Form. Elongated ; and flattened from without inward. 

Attachment. Superiorly, to the postero-inferior part of the 
external condyle ; inferiorly (by one division of its tendon), to 
the 08 trapezium ; (by the other) to the head of the outer small 
metacarpal bone. « 

Relations. Externally, with aponeurosis and skin ; internally, 
with the flexor perforans : postero-internally, with the flexor ac- 
cessorius sublimis, and next muscle ; antero-externally, with the 
flexor accessorius profundus. 

Structure. The superior attachment is mostly tendinous. The 
surfaces are partially aponeurotic. The fleshy belly has two 
wide tendinous intersections uniting below the middle of the 
arm to form a broad, flat, thick tendon, which at the knee bifur- 
cates into a broad flattened division, and a long narrow round 
one ; the latter is continued down at the back of the knee, in 
contact with the capsular ligament, enveloped within a tendinous 
sheath. 

Action. To bend the leg. 

FLEXOR METACARPI MEDius. — Epicondylo-carpcus. 

Situation. Posterior part of the arm. 

Form. Elongated; flattened. 

Attachment. Superiorly, to the external condyle of the hume- 
rus ; also to the olecranon : inferiorly, to the trapezium. 

Relations. Posteriorly, with the faschia and skin ; anteriorly, 
with the flexor perforans : externally, with the preceding muscle 
and flexor accessorius sublimis ; internally, with the following 
muscle. 

Structure. Superior attachment, tendinous ; surfaces par- 
tialljr aponeurotic. Its belly has a single broad tendinous inter- 
section, which terminates below in a thick flattened tendon, 
having its under surface slightly covered with fleshy fibres. The 
part attached to the olecranon is but a narrow thin fleshy slip. 

Action. To bend the leg. 
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FLEXOR METACARPI iNTERNUs. — Epicondylo-metacarpeos . 

Situation, Postero-intemal side of the arm. 

Form, Longer, but not so broad as the preceding muscle. 

Attachment, Superiorly, to the internal condyle of the hu- 
merus ; adhering to the capsular ligament gf the elbow joint. 
Inferiorly, to the head of the intern^ metacarpal bone. 

Relations, Posteriorly and internally, with the faschia and 
skin ; internally, with the last muscle ; anteriorly, with the radius, 
and humeral blood-vessels and nerves. 

Structure, Superior attachment, tendinous ; in part, fleshy. 
Surfaces aponeurotic. J ust above the knee it sends oflF a narrow 
flattened tendon, which passes through a tendinous theca. 

Action, To bend the leg. 

FLEXOR ACCESSORIUS suBLiMis. — Ulnaris accessorius. 

Situation, Posterior pjg:^: of the arm. 

Form, Elongated ; thick ; *ffisiform. 

Attachment, Superiorly, to the postero-intemal part of the 
ulna, below the olecranon ; inferiorly, to the tendon of the flexor 
perforans. 

Direction, Oblique : from above downwards ; and from 
without inwards. 

Structure, Superior attachment tendinous in part, but mostly 
fleshy. Inferior surface, aponeurotic. A little above the middle 
of the arm it sends off a tendon which passes under the posterior 
annular ligament of the knee, and there unites itself to the 
tendon of the perforans. 

DEEP POSTERIOR BRACHIO-CRURAL REGION. 

The following muscles constitute the deep-seated flexors: 
they lie anteriorly to and are concealed by the superficial. 

FLEXOR PEDIS PERFORATUs. — Epicondylo-phalangeus, 

Situation, Deep-seated in the posterior part of the arm. 

Form, This and the flexor perforans form one thick, com- 

J )act, cylindroid fleshy mass ; the tendons issuing from which are 
ong and flattened, and adapted by convexity and concavity of 
surface to each other. 

Attachment, Superiorly (and in common union with the fol- 
lowing muscle), to the lower side of the internal condyle : infe- 
riorly, to the upper and back part of the os coronse. 

Relations, Posteriorly, to the three flexores metacarpi and 
flexor 'sublimis ; anteriorly, to the radius and flexor profundus. 
Along the antero- internal border run the radial blood-vessels 
and nerves. 
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Structure, The superior attachments of the mass of muscle 
(common to this and the perforans) are in part fleshy, but prin- 
cipally tendinous : the tendinous part being underneath and 
applied to the trochlea of the condyle, which in the motions of 
the joint it plays over. The mass is divisible (more or less 
completely) into tfiree or four or more distinct portions, whose 
surfaces are partly aponeurotic, and whose interiors (with the 
exception of the one next the radius, which is commonly the 
most completely separable) are intersected with layers of ten- 
don. Just above the knee it contracts its substance and be- 
comes tendinous, forming two flattened tendons which pass down 
under the posterior annular ligaments. The posterior of these 
tendons, the tendo perforatus, is neither so broad nor so flat as 
the other ; it presents a concave surface anteriorly, to embrace 
its companion in front. At the back of the fetlock joint, it ex- 
pands so as more completely to cover the perforans, and sends 
off a crescentic process which surrounds that tendon. At this 
part also a tendinous theca includes both tendons, having at- 
tachments on each side to the sesamoids. Opposite to the small 
pastern joint, the perforatus splits into two divisions, having the 
perforans passing between them : the triangular interval left is 
occupied by a portion of membrane which is so attached as to 
form a circumscribed synovial bag. 

Action, To bend the fetlock and pastern joints ; and also to 
assist in the flexion of the knee. 

FLEXOB PEDIS PERFORANS. — Epicoudyh-phalangeus * 

Situation, form, and superior attachment. The same as the 
preceding. 

Inferior attachment, to the posterior concavity of the os pedis. 

Structure. The fleshy origins and bellies of this muscle are 
confounded with those of the perforatus. As they approach the 
knee, however, they separate ; and then the perforans runs im- 
mediately behind the perforatus. At the knee, like its fellow, it 
is wholly tendinous, and here indeed partakes somewhat of the 
nature of cartilage, as it passes through the same synovial bag 
as encloses its companion. Below the knee, these tendons as- 
sume different shapes ; the perforans being cylindroid, the other 
flattened ; and this admits of the adaptation of their surfaces to* 
each other. In their passage down the leg, they are oonnected 
together and invested by cellular tissue ; a loose cellular sub- 
stance also connects them to the suspensory ligament and 
cannon bones. The perforans tendon at the back of the fetlock 
spreads again in breadth, and reassumes a cartila^ous texture, 
and is likewise (the same as at the knee) surrounded by a syno- 



MUSCULAR SYSTEM. 


145 


vial sheath^ formed principally by the tendo perforatus; jfrom 
which it only emerges at the division of the latter. Opposite 
to the os coronse it is destitute of any tendinous covering, and 
is invested by cellular membrane only. It next sinks into the 
substance of the frog, passing over the navicular bone, where it 
becomes cartilaginous, and adapted in shape to the posterior 
articular surface of that bone, a bursa or circumscribed synovial 
cavity existing between them. Finally, it ends in an expanded 
termination which is broadly implanted into the posterior con- 
cavity of the os pedis. 

Action, To bend the foot. It will also assist in the flexion 
of the pastern, fetlock, and leg. 

RADiALis ACCESSORIUS. — FlcxoT accessorius. 

Situation, Deep-seated, along the infero-posterior side of 
the arm. * 

Figure, Irregular ; short ; flattened : upper part, bifurcate. 

Attachment, Superiorly, mesio-posterior part of the radius : 
inferiorly, its tendon joins that of the perforans. 

Relations, Anteriorly, with the radius : posteriorly, with the 
bellies of the perforatus and perforans : internally, with the radial 
blood-vessels and nerves. 

Direction, Prom above downwards, inclining in a sort of 
curve from without inwards. 

Structure, It has two beginnings. One is pyramidal, elon- 
gated, and tendinous, and extends high up the radius ; the other 
IS trialigular and fleshy, and is attached lower down. They both 
unite to form one fleshy belly, which is intermixed with slips of 
tendon, and finally ends in a single narrow flattened tendon. 

Action, To assist the perforans. 

LUMBRICI, ANTERIOR ET POSTERIOR* DumbricaUs, 

Consist of two pairs of pale, delicate, small muscles, having 
long slender tendons. 

lumbrici posteriores are to be found invested in adipose 
membrane, adhering to the inner side of the tendo perforans, 
about one third of its length upwards from the fetlock. Here- 
abouts they are broad ; but they grow narrow as they descend, 
assuming altogether a pyramidal figure ; and they give off at 
the fetlock slender fiattened tendons, which appear to unite to 
form the crescentic border of the cellular and tendinous sheath 
at that part inclosing the tendo perforans. 

The lumbrid anteriores lie within the spaces left between the 
small metacarpal bones and the suspensory ligament, under 

10 
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cover of the flexor tendons. They are longer but thinner than 
the former, and maybe classed among the half-penniform muscles. 
They adhere for some way dowm the leg to the small metacarpal 
bones, become tendinous about the middle of the cannon, turn 
round the tuberculous terminations of the small metacarpals, 
and vanish in the adipose substance in front of the limb con- 
nected with the extensor tendons. 

Action, The use of these small muscles seems not to be 
known ; at least, it is by no means well defined. 

MUSCLES OF THE HIND EXTREMITIES. 

The muscles of the hind extremity are invested and closely 
compacted together by a subcutaneous covering, in part ten- 
dinous and in part cellular in texture (according to the dif- 
ferent structures in the vicinity frofh which we find it to be 
derived), to which we may give the name (analogically) of 
faschia lata. In front of the haunch it is derived from the 
panniculus and crural arch, and is both fibrous and cellular in 
composition ; on the outer side of the haunch it is continued 
from the tensor vaginjc, a muscle that may be said to belong 
or have an exclusive relation to it ; on the inner side, it is con- 
tinuous with the faschia superficialis abdominis, faschia scroti 
et pubis, and is entirely cellular in structure ; and posteriorly, 
it is connected with the faschia lumborum. The principal 
fixed points of attachment of this faschia are, the anterior spine 
of the ileum, the pubes, the coccyx, the trochanter minor ex- 
ternus, and the patella. Inferiorly, it spreads upon the muscles 
of the leg, giving them a compact investment, which portion of 
it may be denominated the crural or tibial faschia : it derives 
various fibrous additions from the tendons of the gracilis, sar- 
torius, semi-tendinosus, triceps, &c., and finally vanishes in ex- 
pansion over the hock. The external surface of the faschia is 
adherent to the skin, through the intervention of a delicate 
cellular tissue; there being included between them, besides 
more or less adipose matter, the subcutaneous blood-vessels, 
nerves, and lymphatics. Its internal surface is applied to the 
muscles themselves, and between several of them it sends down 
processes which take root in the bone. From the faschia itself 
in some places the muscular fibres appear to arise. 

The use of the faschia lata appears to be, to give both power 
and eflect to the muscles during the time of their action, by 
retaining them in their respective places and relative positions 
and keeping them closely and compactly braced together. 
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MUSCLES OF THE HAUNCH. 

1. — GLUTEAL REGION. 

Compi‘eliending the three gluteal muscles, which compose 
the superior part of the haunch or quarter. 

GLUTEUS EiTERNus. — Eio-trochanterius Medim, 

Situation, Mesio-extemal part of the haunch. 

Figure, Triangular : base presented upwards. 

Attachment, Superiorly, to the antero-superior and inferior 
spines of the ileum, to the spine of the sacrum, and to the 
faschia lumborum ; inferiorly, to the trochanter minor extemus. 

delations. Externally, with the faschia and skin; internally, 
with the gluteus maximu* ; anteriorly, with the tensor vaginae ; 
posteriorly, with the biceps adductor. 

Direction, Convergent, from the several superior attach- 
tnents to the trochanter. 

Structure, It ii» constituted of two fleshy divisions, having a 
broad interval between them filled by aponeurosis. The an- 
terior or smaller division is tendinous superiorly, and internally 
its fibres are interlaced with those of the gluteus maximus. 
Inferiorly, both portions unite into one common, triangular, 
fleshy belly, which ends in an aponeurotic tendon; and from 
this are sent down processes to the tibial faschia. 

Action, The same as the other glutei. 

GLUTEUS MAXIMUS. — Ilio-trochantcrius Magnus, 

Situation, Anterior, middle, and external parts of the 
haunch. 

Figure, Pentagonal; sides unequal : angles rounded; lower* 
tnost angle extended. 

Attachment, Superiorly, to the spinous and transverse pro- 
cesses of the two or three last lumbar vertebrae, to those of the 
two or three uppermost sacral^ and to the faschia lumborum; 
also to the Crista of the ileum, its dorsum and posterior spine ; 
lastly, to the sacro-sciatic ligaments. Inferiorly, to the tro** 
chanter major. 

lUlations, Externally, with the gluteus extemus and skin ; 
internally, with the dorsum ilei and gluteus interaus; anteriorly 
with the tensor vaginae; posteriorly, with the lumbar and sacral 
spines and biceps Eductor. 

Structure, This is a bulky muscle, coarse and dark-coloured 
in its texture ; wholly fleshy, excepting some broad t^idiiious 
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intersections, which, at the trochanter, become formed into a 
broad flat tendon, surrounded by fleshy fibres. 

Action, The same as that of the next muscle. 

GLUTEUS iNTERNUs. — lUo^trochantenus Parvus, 

Situation, Deeply placed, underneath the preceding muscle. 

Figure, Fan-shaped; its fibres describing two contrary 
curves. 

Attachment, Superiorly, to the dorsum ilei, as high up as 
where the gluteus maximus ceases to be attached, and as far 
back as the border to which the sacro-sciatic ligament is fixed ; 
inferiorly, to the (anterior protuberance upon the) trochanter 
major. 

Relations, Externally, with the gluteus maximus : internally, 
with the ilio-femoral articulation. 

Structure, Principally fleshy r*' inferior portion intersected at 
regular distances by layers of tendon, which at the trochanter 
become united together into one broad flat tendon, curiously 
grooved (in radii) upon its external surface. , 

Action of the Glutei, These muscles are extensors either of 
the os femoris upon the pelvis, or of the pelvis and loins upon 
the hind quarter. When the limb has been carried in advance 
under the body by the muscles of the anterior femoral region, 
and the toe firmly set down upon the ground, the glutei, by 
extending the haunch, will carry the trunk forward ; thus, be- 
coming potent agents in progression ; and of them the maximus 
is by far the most powerful. In the acts both of rearing and 
kicking these muscles are thrown into violent and forcible 
contraction ; in the former action, the limbs become the fixed 
points ; in the latter, the trunk. 

2.— PELVI-TROCHANTERIAN REGION. 

These muscles are but small, and are all attached to the 
trochanter major. 

PYRiroRMis. — Sacro-trochanterius, 

Situation, Supero-lateral parts of the pelvic cavity. 

Figure, Conical : base turned forwards. 

Attachments, Within the pelvis, to the transverse processes 
of the sacrum, and infero-intemal part of the ileum : without 
the pelvis, to the hollow behind the trochanter major. 

Relations, Superiorly and extemtdly, with the pelvis; in- 
feriorly and inteiWly, with the peritoneum ; along its inferior 
border run the obturator blood-vessels and nerves. 
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Structure. Composed of a flesliy belly, having its superior 
border tendinous ; which bord.er, after the muscle has passed 
through the sciatic notch, gives origin to a slender tendon 
that insinuates itself between the gemini to gain the tro- 
chanter. 

Action. To assist in the extension of the haunch. 

OBTURATOR EXTERNus. — Subpubio trockauterius Ewtemus. 

Situation. Deep-seated, in the supero-intemal part of the 
thigh. 

Form. Quadrilateral, and putting on the appearance of a 
double muscle. 

Attachments. Internally, to the external border of the obtu- 
rator foramen, and to the external surface of the obturator liga- 
ment: externally, to the cavity behind the trochanter major, 
and to the upper portion 6f the ridge extending from the larger 
to the lessor trochanter. 

Relations. Posteriorly, with the biceps abductor ; superiorly, 
with the gemini and obturator intemus ; internally, with the 
adductor magnus. 

Direction. Outward. 

Structure. Attachments, both tendinous and fleshy ; surfaces, 
striped with aponeurotic tendon. 

Action. To assist in the extension of the haunch ; and at 
the same time to rotate it outwards. 

OBTURATOR iNTERNUS. — Subpubio-^trochanterius Internus. 

Situation. Upon the lower side of the pelvic cavity. 

Form. Circular border, having radiating fibres converging 
towards one common centre. 

Attachments. Internally, to the internal border of the ob- 
turator foramen, and to the inner surface of the obturator liga- 
ment : externally, to the root of the trochanter major. 

Relations. Superiorly, with the peritoneum ; inferiorly, with 
the obturator ligament. 

Structure. From the foramen the fleshy fibres converge 
and form a belly which passes between the tuberosity and 
spine of the ischium, and then makes its appearance irithout the 
pelvis, in the vicinity of the hip joint. 

Action. To approach the trochanter to the pelvis ; the effect 
of which will be to turn the haimch outwards. 

GEMINI. — Ischio-trochanteriu^. 

Situation. Without the pelvis, at its postero-inferior part. 
Form. Thin ; flat ; . quadrilateral. 



3.— ANTERIOR ILIO-FEMORAL REGION. 

The nmscles in this region form the fore and prominent part 
of the haunch. 

TENSOR VAGIN JE. — lUo-^apoTieuroticus, 

f 

Situation, Antero-extemal part of the haunch. 

Figure, Broad ; triangular ; flattened. 

Attachments. Superiorly, to the anterior spine of the ileum : 
inferiorly, to the faschia lata. 

Relations, Anteriorly and externally, with the skin ; inter- 
nally, with the posterior end of the panniculus, with the adipose 
matter envelop^ in the flank, and with the iliacus, rectus and 
vastus extemus ; posteriorly, with the glutei-maximus et ex- 
temus. 

Structure, Tendinous and fleshy at its superior attachment, 
from which it expands into a broad fleshy belly. About midway 
between the pelvis and stifle, it sends off a thin expansion of 
tendon, which becomes continued into and confounded with the 
faschia lata, largely contributing to it. 

Action, To draw up and render tense the faschia lata; 
through whose interposition and connection it will also aid in 
the advancement and elevation of the haunch, and seemingly 
in the extension of the thigh. 

RECTUS . — Ilio-rotuleus, 

Situation, Forming the anterior prominence of the haunch. 

Form, Elongated ; cylindroid ; fusiform ; broader and thicker 
in the middle than at either extremity. 

Attachments, Superiorly and anteriorly, to the dorsum of the 
ileum, above and rather in front of the acetabulum ; inferiorly 
and posteriorly, to the supero-anterior part of the patella. 

Relations, Its upper part lies between the iliacus and tensor 
vagiose. The body of the muscle is boimded laterally by the 
two vasti ; posteriorly, by the femoral bone ; and anteriorly, by 
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tlie £EUBclua lata. It has also relations to the anterior crural 
nerve, and the femoral blood-vessels. 

Structure, The superior attachment consists of a broad, flat, 
bifurcated tendon. The chief bulk is fleshy. The antero-infe- 
rior and lateral parts are covered by aponeurosis, which ends in 
a thick flattened tendon running to the patella. 

Action,, Similar to that of the vasti and crureus. 

TRI-FEMORO ROTULEUS. 

The three following muscles may either be considered under 
this name, as forming altogether a triceps muscle, or they may 
be viewed as three fistinct muscles. The French anatomists 
prefer the former plan ; but our English schools, the latter ; and in 
accordance with their rules, I shall here consider them separately. 

VASTUS-EXTERNUS. — {Outer Div^on of the Tri-femoro-rotuleus,) 

Situation, Antero-extemal side of the haunch. 

Form. Semi-oval : internal side, flattened ; external, convex ; 
thickest in the middle. 

Attachment. Superiorly and anteriorly, to the root of the 
trochanter major, to the trochanter minor externus, and to the 
whole outward surface of the body of the femoral bone. Infe- 
riorly and posteriorly, to the supero-external part of the patella. 

Relations. On the inner side, with the preceding musde ; on 
the outer side, with the tensor vagina; and faschia lata ; poste- 
riorly, with the femoral bone and bleeps femoris. 

Structure. Superior attachment, tendinous and fleshy: the 
other parts are fleshy, with the exception of a thin aponeurosis 
spread over its postero-extemal side. 

VASTUS iNTERNUS.— (/n/erna/ Division of the Tri-femoro^ 
rotuleus.) 

Situation. Antero-internal part of the haunch. 

Form. Semi-ovoid : thicker in substance than the last muscle. 

Attachment. Superiorly and anteriorly, to the neck of the 
femoral bone, to the root of the trochanter minor intemus, and 
to the entire inner part of the body of the bone. Inferiorly and 
posteriorly, to the supero-intemal part of the patella. 

Relations. On one side with the rectus ; on the other with 
the sartorius : posteriorly, with the femoral bone ; anteriorly, with 
the faschia lata. 

~ Structure. Covered by a thin aponeurosis ; otherwise, fleshy. 
The aponeuroses proceeding from the vasti extend downward 
over the patella to be fixed to the tubercle of the tibia. Infe- 
riorly, an aponeurotic tendon separates it from the crureus. 



Meiatians. With the muBcles and bone to which it lies con- 
tignons. 

Structure. Tendinous at its extremities ; intermediate parts, 
fleshy ; under part, aponeurotic. 

^ 4cHon of the two Vasti and the Crureus, considered as a 
Triceps or one entire Muscle. 

In consequence of their connection, through the intervention 
of the patella and its ligaments, with the tibia, these muscles be- 
come direct extensors of the tldgh ; and their power as such is 
considerably enhanced by the peculiar construction of the stifle- 
joint, which enables them to act with the combined mechanical 
advantages of pulley and lever. In progression, they raise the 
thigh and advance it forwards under the body ; and in that po- 
sition, as soon as the limb has become a fixed point, they will 
assist in progressing the' haunch. 

INTERNAL ILIO-FEMORAL REGION, 

Comprehends the muscles forming the prominent rotundity 
of the inner part of the haunch. 

SXRTORius, — Sub-lumbo~tibialis. 

Situation. Antero-internal part of the haunch. 

Form. Long, slender, pyramidal ; anterior part broadest. 

Attachment. Antero-superiorly, to the bodies of the posterior 
lumbar vertebrae, and to the brim of the pelvis midway between 
the symphysis pubis and the anterior spinous process of the 
ileum ; inferiorly, to the supero-intemal part of the tibia, and 
to the internal condyle of the femoral bone. 

Relations. On the outer side, with the psoas magnus, vastus 
intemus and gracilis ; on the inner, with the faschia lata and 
skin. Along its posterior and outer border run branches of the 
femoral blood-vessels. 

Structure. Fleshy and rather pale : except the extremities, 
^hich ore aponeurotic. Its anterior aponeurotic end is so iu^ 



PBCTiNEUs. — Super •pubio^femoralis. 

Situation, Inner, upper, and anterior part of the haunch. 

Form, Fusiform : thickest in the middle ; upper es^tremily 
flattened. 

Attachment, Superiorly, to the brim and anterior surface of 
the pubes, near the symphysis ; and to the infero-anterior part 
of the same bone, near the acetabulum. Inferiorly, to a long 
ridge extending from the trochanter intemus. 

Relations. On the outer side, with the sartorius ; anteriorly 
and internally, with the glacilis; posteriorly, with the ad- 
ductors. , 

Structure. The superior attachment consists of a bifurcated 
tendon; the inferior is both tendinous and fleshy. Its fleshy 
belly is striped with aponeurosis. 

Action. To flex the haunch, and at the same time adduct it. 
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ADDtrCTORES FEMORIS. 

Different anatomists pursue different modes of treating of 
these muscles ; and all may be proved to be right or wrong, 
according to the light in which the dissector views the parts, 
and the artificial divisions which his knife may make of them. 
One considers the three adductors together, as a triceps muscle ; 
another describes them as three separate muscles ; while a third 
looks upon them as forming a single muscle and a biceps. The 
last mode of proceeding appears to me to be in the most 
strict accordance with nature, and therefore shall I adopt it 
here. 


ADDUCTOE BREVIS. \ Sub.pviw-fem^aUe. 
ADDUCTOR LONGUS. i ^ ^ 


Situation, Deep-seated, on tjie inder part of the thigh. 

Attachment, Superiorly (both having one common attach- 
ment), to that part of the pubes included between the symphysis 
and the acetabulum ; inferiorly, the short adductor is attached 
to the middle third of the body of the femoral bone ; the long 
adductor to the lower third of the body of the same bone, and 
to its internal condyle. 

Relations, On the outer side with the gracilis ; and on the 
inner, with the trochanter minor intemus. Along their anterior 
borders run the pectineus and sartorius. Posteriorly, lies the 
adductor magnus. Between these two adductors pass the femoral 
artery and vein. 

Structure, One entire fleshy mass superiorly, split into two 
portions inferiorly, which at their insertions into the bone mani- 
fest tendinous fibres. Their surfaces exhibit aponeurotic patches 
and stripes. 

^Action, Will be considered with the next muscle. 


ADDUCTOR MAGNUS. — IscMo-tibialls , 

Situation, Postero-intemal part of the haunch and thigh ; 
forming the prominence behind termed the point of the 
quarter.^' 

Figure, Irregular. Superior extremity, narrow, pointed, 
and curved; from which it becomes broad, thick, and afterwards 
elongated. The posterior border is thick ; the anterior is thin. 

Attachment. Superiorly, to the spine of the sacrom and 
tuberosity of the ischium ; inferiorly, to the lower third of the 
inner part of the body of the os femoris, to the internal condyle 
of that bone, and to the inner part of the head of the tibia. 
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Relations, Posteriorly and externally, with the faschia and 
skin ; internally, with the biceps abductor and heads of the 
gastrocnemii : anteriorly, with the gracilis. 

Direction, Longitudinal ; inclining forwards in a curve. 

Structure, Entirely fleshy, with the exception of the ex- 
tremities. The upper extremity is prolonged as high as the 
sacrum by means of aponeurosis, which forms part of the 
faschia lata. The inferior extremity is afl&xed to the condyle 
by a strong flattened tendon. 

Action, That of the three adductors is to extend the os 
femoris upon the pelvis j so that they are opponents to the 
psoas magnus and iliacus, which flex the haunch : they are also 
powerftd adductors of the whole limb. The great adductor 
will, moreover, assist in bending the thigh, and will rotate it 
inwards a little. 

5.— POSTERIOR ILIO-FEMORAL REGION. 

The muscles of this region occupy the outer and posterior 
side of the haunch. 

BICEPS ABDUCTOE FEMORIS. — IscMo-tibialis Medius vel 

Posterior, 

Situation, Postero-external side of the haunch and thigh ; 
where, being superficial, its course is well marked in the living 
animal. 

Attachment, Superiorly, to the lateral and posterior parts of 
the spine of the sacrum, and some of the upper pieces of the 
os coccygis ; to the sacro-sciatic ligaments ; to the tuberosity of 
the ischium, and to the faschia lata. Inferiorly, it is split into 
two portions, one of which is attached to the patella and its 
external ligament ; the other (through the intervention of an 
aponeurotic expansion) to the ridge upon the upper part of the 
tibia, and to the faschia covering the leg. 

Relations, Externally, with the faschia and skin; internally 
and superiorly, with the gluteus maximus ; internally and infe- 
riorly, with the gastrocnemii; anteriorly, with the external 
trochanters, major and minor, and with the body of the femoral 
bone ; posteriorly, with the tuberosity of the ischium and semi- 
tendinosus. 

Structure, Fleshy; surfaces, aponeurotic. Attached hy a 
broad flat tendon to the tuberosity of the ischium ; by a hk^ 
slender one, to the trochanter minor extemus ; by a broad, flat- 
tened, and thick tendon, invested by some few fleshy fibres, to 
the patella and its ligament ; and to the tibia and titnal iasdiia 
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by a broad expanded aponeurosis. The inferior division is, at 
its upper part, united with the next muscle by intermixture of 
fleshy fibres. 

Action. The two divisions of this muscle will operate differ- 
ently. The anterior or superior one will assist the rectus and 
vasti in extending the thigh; but the posterior one wiU contri- 
bute towards its flexion. They will both co-operate in abduct- 
ing the limb ; also in rotating it inwards — the hock at the time 
turning outwards. 


SEMI-TENDINOSUS. 

SEMI-MEMBRANOSUS. 


ADDUCTOR TIBIALIS. 


Ischio-tibialis Internus. 


Situation. Posterior side of the haunch and thigh. 

Attachment. Superiorly, to the postero-lateral part of the 
spine of the sacrum ; to the twaor tllree uppermost bones of the 
coccyx ; and to the antero-inferior side of the tuberosity of the 
ischium. Inferiorly, to the superior and antero-intemal part of 
the tibia ; directly opposite to the attachment of the lower head 
of the biceps abductor and tibial aponeurosis. 

Relations. Posteriorly, with the faschia and skin ; anteriorly, 
with the tuberosity of the ischium, os femoris, and gastrocne- 
mii ; externally, with the biceps ; internally, with the adductor 
tibidis. 

Structure. This is a long cylindroid muscle, composed of 
two parts, one coming from the sacrum, the other from the 
ischium ; both of which are united below the tuberosity. The 
superior attachments are both fleshy and tendinous. TVom the 
inferior proceeds an aponeurotic expansion, contributing towards 
the tibial faschia. 


MUSCLES OF THE THIGH AND LEG. 

These muscles are invested and confined down in their places 
by the crural or tibial faschia, which is in part an extension from 
the faschia lata, and in part a production from those femoral 
muscles whose tendons or aponeuroses descend upon the leg; 
such as the adductor magnus, biceps, and adductor tibialis. 
The muscles themselves (those now under consideration) being 
collected together into two packets or parcels, separate and dis- 
tinct from each other, the crural faschia admits of an anterior 
and a posterior portion ; one investing the muscles in the ante- 
rior crural region, the other in the correspondent posterior 
region. The former has for its principal places of attachment 
the patella ; the upper and lower ends, tubercle, and spine of 
the tibia; and the anterior annular and lateral ligaments of the 
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hock ; in front of which it is continuous with the tendinous 
vaginse, formed for the passage of the extensor tendons : on the 
out#r side this faschia sends a* broad process inward, between 
the extensor pedis and peroneus, which is fixed to the body of 
the' tibia, inclosing the latter muscle in a complete sheath. 
Beyond this, the anterior faschia becomes continuous with the 
posterior. 

The chief attachments of the posterior division of the faschia 
are, the condyles, and postero-inferior part of the body of the 
femoral bone ; the postero-lateral parts of both extrei^ties of 
the tibia, and the entire inner side of its body ; the lateral liga- 
ments of the hock ; and the tendinous point of the os calcis. 

1.— ANTERIOR FEMORO-CRURAL REGION. 

Of the muscles situated Si thk region, two are extensors of 
the leg and foot, and at the same time aiders in the flexion of 
the hock : the other is a direct flexor of the hock. They are all 
three bound down to the tibia by a strong tendinous faschia. 

EXTENSOR PEDIS. — Femoro^prepholangeus. 

Situation. Superficial : anterior part of the leg. 

Form. Elongated ; fusiform : flattened from before back- 
wards. 

Attachment. Superiorly, to a roughened depression upon 
the antero-inferior part of the external condyle of the femoral 
bone. Inferiorly, to the coronal process of the os pedis, and to 
the superior edge of the bone in the interval between the lateral 
cartilages. 

Relations. Anteriorly, with the faschia and skin, and the 
aponeurotic tendon of the biceps ; postero-extemally, with the 
peroneus ; postero-intemally, with the flexor metacarpi ; postero- 
superiorly, with the capsular ligament of the stifle joint, the 
tendon passing through a groove upon the front of the tibia. 

Structure. The muscle commences, superiorly, by a small flat 
tendon, which is common to it and the flexor metatarsi. Upon 
the tibia it becomes fleshy, exhibiting two or three thin tendi- 
nous intersections, together with aponeurotic surfaces. A little 
above the hock the fleshy belly ends in a flat tendon, which takes 
its course in front of the hock through a theca prepared for it, 
and upon the cannon (about one third of its length downward) 
enters into union with the tendon of the peroneus, and so inti- 
mately that the two tendons appear but as one until they have 
descended as low as the fetlock joint, over which they disunite 
and again run separately. As it passes the front of this joint, the 



W8 * ' kclKJlTtAB SYSMJM. 

expands itseU; and continues to do so to its 

wnnttmoii. 

Jtcttan, tn consequence of this tendon being bound dfbwn 
nmn the hock by the sheath through which it passes^ it will hare 
raect in flexing that joint, at the same time that it is perform- 
ing its own special function, the extension of the foot, as well 
as the pastern and fetlock joints. 

Immediately beneath the bend of the hock, fi*om the antero-enperior 
part of the metatarsal* bone, issues a thin layer of fleshy fibres, -enveloped in 
cdlular Substance, and concealed in part by the tendon of the above muscle, 
with which (about one fourth of the length of the cannon downward) they 
form a union, and make some addition to its substance In action, these 
supplementary fibres will brace the tendon ; and are probably furnished to pre- 
vent it from being compressed by the flexion of the hock. 

PE RONE US . — Peroneo-prephalangem. 

Situation, Antero-extemal side Of the limb. 

Form, Cordiform; elongated; flattened from before backwards. 

Attachment, Superiorly, to the head of the fibula, continu- 
ing its attachment for the entire length of that bone. Inferiorly, 
the same as the foregoing muscle. 

Relations, Externally, with the faschia and skin ; internally, 

r ith the fibula ; anteriorly, with the extensor pedis ; posteriorly, 
ith the flexor pedis. 

Structure, Superior attachment, fleshy and tendinous, from 
which a fleshy beUy descends nearly the whole length of the 
tibia : a slender tendon, in form a flattened cord, then com- 
mences, -which passes through a distinct tendinous sheath, across 
the front of the hock, and upon the cannon bone forms a con- 
nection with the tendon of the flexor pedis. 

Action, It will co-operate with the extensor pedis. 

FLEXOR METATARSI. TiHo-prematarseus , 

Situation, Antero-intemal side of the limb. 

Figure, Bifurcate at either extremity. 

Attachment, Superiorly, in common with the extensor pedis, 
from the external condyle of the os femoris ; and from a broad 
triangular excavation marked upon the superior and antero- 
extemal part of the tibia. Inferiorly, to the head of the large 
metatarsi bone, and to that of the internal small metatarsal 
bone. 

Structure, The tendon by which the flexor pedis is attached, 
superiorly, enters afterwards into the composition of the present 
muscle, whose fleshy belly, although in intimate connection with 
the tendon, is placed behind it. In front of the hock, the fleshy 
part ends in a small cordiform tendon, which is enveloped by a 
flattened one that runs in front of it, and ind^d forms quite a 




fiar it |i^ ita sheath, however, it splitl^ 

into i:wp divisions, which are left /frith only cellular coveringsr 
jtcHon. To flex the hock; in doing which it will have aten- 
deney to turn the joint inwards. , 



2* SUPERFICIAL POSTERIOR FEMORO-CRURAL REGION. 

Tie muscles contained in this region are all affixed to the 
os calcis, and thereby become extensors of the hock : one of 
them is continued afterwards down the leg, to be fixed both to 
the fetlock and pastern, and hence operates as a flexor of those 
parts at the same time. 

GASTROCNEMIUS EXTERNUs. — Bifemoro-calcaneus, 

Situation, Superficial ; along the posterior part of the leg. 

Figure, Elongated : flattened from before backwards ; broad, 
thick, and bifurcated, superiorly;\inited and cordiform, inferiorly. 

Attachment. Superiorly, to a roughened hollow just above 
the external condyle of the os femoris, to the inner condyle, and 
to a ridge extending from it : inferiorly, to the point of the 
os calcis. 

Relations. Posteriorly, with the faschia and skin ; anteriorly, 
with the condyles of the femur, gastrocnemius and plantaris, 
muscles of the deep posterior crural region, and the popliteal 
blood-vessels and nerves : externally, with the biceps ; inter- 
nally, with the adductor magnus and adductor tibialis. 

Direction. Downward and backward. 

Structure, The superior and middle parts are bulky, and con- 
sist principally of a fleshy belly, bifurcate, whose surfaces, are 
partially covered by aponeurosis, discovering inferiorly a few 
tendinous intersections. A little below the back of the stifle, the 
bifurcations unite and form one entire fleshy belly, glistening in 
many parts with tendinous fibres. Midway between the hock 
and stifle the belly ends in a flattened tendon, partially divisible 
into two or three portions, and decussates with the tendon of the 
gastrocnemius intemus, by which at the hock it is completely 
enveloped. 

Action. To extend the hock. 


GASTROCNEMIUS iNTERNus. — Femoro^pbalang€U8. 

Situation. Postero-mesian part of the leg. 

Form. Cordiform ; elongated ; thicker in the middle than 
at the extremities. Its tendon, below the hock, is flattened, 
and upon the anterior surface excavated. 

^ Attachment. Superiorly, to the upper part of the roughened 
hollow upon the back of the os femoris, above its external con- 
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dyle. Inferiorly, it is continued over the hock, down the\. 
rior part of the leg, to he fixed to the os coronae. \ 

Relations, Posteriorly, with the gastrocnemius extemi^ 
skin : anteriorly, with the stifle joint, the muscles of the p 
rior deep crural region, tendons of the gastrocnemius exte* 
and flexor perforans. The first crural nerve runs also along 
front side. ^ 

Peculiarities, Remarkable for the little difference in volu 
there exists between the fleshy belly and its tendon ; and 
being entirely tendinous until it has descended to the stifle. { 

Structure, The bell^ of this' muscle is of considerably le? 
volume than that of the gastrocnemius externus, but it has mon 
tendon in its composition. About half way down the thigh it 
becomes entirely tendinous ; and its tendon, which is flattened, 
turns round that of the gastrocnemius externus in approaching 
the hock : so that the relative positibn of the two muscles be- 
comes reversed in their tendons. In passing over the point of 
the hock the tendon expands into a sort of cap or theca^ which 
is so fixed and closed in around its border, by cellular substance, 
to the bone, that a complete ball-and-socket joint is formed be- 
tween them, circumscribed within the space of about an inch from 
its centre all the way round, and lined by a thin delicate mem- 
brane secreting synovia into the interspace. It constitutes, in 
fact, altogether, what is denominated a bursa mucosa ; but is 
one that, from its size and disposition to take on disease, pecu- 
liarly merits the attention of the anatomist. From this bursal 
formation it proceeds down the posterior part of the leg ; and 
from the place at which it leaves the hock takes the name of 
tendo perforatus. Its subsequent course and attachment, to- 
gether with its relations to the tendo perforans, answer to the 
descriptions given of the tendons of the same name in the fore 
extremity. 

Action, To extend the hock; but to flex the fetlock and 
pastern. 


FLANTARis. — Peroneo^calcanctls. 

Situation, Postero-external part of the thigh. 

Form, Elongated ; thin ; slender. 

Attachment, Superiorly, to the head of the fibula ; inferiorly, 
(in union with the tendon of the gastrocnemius externus) to 
the os calcis. 

Relations, Externally, with the skin ; internally and poste- 
riorly, with the gastrocnemius externus ; anteriorly, with the 
deep posterior crural muscles. The third popliteal nerve cros^s 
its superior extremity* 
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p Structure. This is the most slender muscle, in proportion to 
invs length, in the body. Its delicate belly, composed of pale 
fibres, and constituting two thirds of its length, sends off 
dencT^i^^y delicate cordiform tendon, which unites inseparably, 
Above the hock, with the external gastrocnemius tendon. 

‘ Jf.—DEEP POSTERIOR FEMORO-ORURAL REGION. 

OP Jhie muscles contained in this region lie deep-seated, in the 
thTOrspace between the tibia and the gastrocnemii. They are 
rtlyovered and closely bound down by a dense firm tendinous 
\ faschia. 

POPLITEUS. — Femoro4ibialis Obliqum. 

Situation. At the back of the stifle-joint. 

Form. Short; thick; triangular. 

Attachment. Superiorljr^ to Ahe postero- external side of the 
outer condyle of the femur, and to the capsular ligament of the 
stifle-joint. Inferiorly to the upper half of the inner side of 
the body of the tibia. 

Relations. Posteriorly, with the gastrocnemii internus et 
extemus, the semilunar cartilages, the postero-intemal side of 
the head and the superior part of the body of the tibia : also, 
with the popliteal artery and vein. Externally, with the internal 
lateral ligament ; internally, with the gastrocnemius extemus. 
Superiorly, with the condyles of the femur; inferiorly, with 
the flexor pedis accessorius. 

Direction. Of the superior fibres, nearly transverse ; of the 
inferior y obliquely inward and downward. 

Structure. Its supero-extemal attachment consists of a 
flattened and partially cleft tendon, which plays over the back of 
the outer se milunar cartilage. This tendon is enclosed within a 
duplicature of the capsular ligament; but (notwithstanding that) 
is shut out by the internal fold of that duplicature from the 
cavity of the stifle joint. This tendon fin^y sinks into the 
fleshy part of the muscle, whose substance still in places dis- 
covers some scanty tendinous intersections. 

Action. To bend the stifle; and at the same time to turn 
the tibia inwards. It will also extricate the capsular ligament 
from being pinched between the bones. 

FLEXOR PEDIS. — Tibto^phalangeus. 

Situation. Postero-extemal side of the limb. 

Figure. Fusiform; elongated: fleshy part, thick. 

AMuchment. Superiorly, to the postero-external ride .of ^ 
head of the tibia ; to the supero-posterior half of the body 

11 
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hontf laid to the posterior side of the fibula. Inferiorly, the 
tendon assumes the name of tendo perforans, and is dispo^ of 
in a manner so similar to the tendon of the same name iu the 
/ore extremity as to render any description of its lower attach- 
ments here quite unnecessary. 

Relations, Posteriorly, with the plantaris and the gastroc- 
nemii, and also with the posterior tibial blood-vessels ; ante- 
riorly, with the tibia and fibula. Superiorly and internally, 
with the flexor accessorius ; externally, with the plantaris and 
the flexor metatarsi. 

Structure, Superior attachment, both tendinous and fleshy, 
from which at the back of the hock proceeds a strong cordiform 
tendon, which passes within a groove upon the inner side of the 
08 calcis and runs down the posterior part of the leg, where it 
becomes connected with the tendons of the flexor accessorius and 
gastrocnemius intemus. With the former of these it unites, and 
the two together form a single tendon ; but with the latter, the 
union is only one formed by cellular membrane. The tendon is 
denominated the tendo perforans, in contra-distinction to that 
derived from the gastrocnemius intemus, which (as was before 
observed) is styled the tendo perforatus. Both tendons are 
inclosed within the same sheath ; and are, in fact, disposed of 
down the leg and foot in a similar manner to what the cor- 
responding tendons are in the fore extremity ; on which account 
any further detail would prove but recapitulatory. 

Action, That of the gastrocnemius intemus corresponds to 
that of the extemus : it extends the hock. But, as it continues 
down the leg through the medium of the tendo perforatus, it 
will also flex the fetlock and pastern joints. The flexor pedis 
will prove of some effect in the extension of the hock : altlftugh 
its principal operation is upon the foot, which it alone flexes ; 
and at the same time it flexes the pastern and the fetlock. 

VLifiXOR PEDIS ACCESSORIUS. — Peronco-phalangeus, 

Sitmtion, Deep seated : postero-intemal part of the leg. 

Figure, Elongated ; fleshy portion pyramidal. 

Attachment, Superiorly, to the postero-extemal part of the 
head of the tibia : inferiorly, it becomes inseparably united with 
the tendon of the flexor pedis, about one third of the length of 
the cannon downwards. 

Relations, Posteriorly, with the gastrocnemii ; anteriorly, 
with the body of the tibia, and the posterior tibial artery and 
vein. Superiorly and internally, with the popliteus ; inferiorly 
and exteri^y, with the flexor pedb. 

.Structure, Superior attachment, fleshy and tendinous ; after- 
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wards entirely fleshy^ and so it continues until it ends in a tendca^ 
wliidi Las its origin in its very centre. Its fleshy belly crosses 
obliquely over to the inner of the leg, where it tenoinates, 
midway between the stifle and hock, in its cordiform tendon, 
which passes through a theca at the inner side of the hock. 
Opposite to the head of the great metatarsal bone it runs in the 
same sheath with the tendon of the flexor pedis, with which it 
ultimately forms one common tendon. 

Action. It operates as a coadjutor to the flexor pedis. 

SECTION III. 

CIRCULATORY SYSTEM. 

THE CIRCULATORY SYSTEM COMPRISES THE BLOOD, THE 
BLOOD-VESSELS, AND THE HEART. 

OF THE BLOOD. 

BLOOD is the red fluid we see issuing from a fresh wound, 
and of which there is a considerable quantity continually circu- 
lating through the body of a living animal. So uniform is it, while 
circulating, in its appearance, that it looks like a simple, uncom- 
poimded, or homogeneous fluid ; a character it does not lose until 
some time after it has been drawn out of the body, and then it 
gradually assumes a change from a fluid into a solid mass, resem- 
bling jelly. In the fluid state it possesses a faint odour, a saline 
flavour, has an adhesive unctuous feel, and is some little (speci- 
fically) heavier than water : the latter being equal to 1000, blood 
may be estimated at 1090. Also, so long as it continues tepid, 
it is perceived to emit J&rom its surface a halitusy or vapour; 
which is nothing more than ordinary steam, excepting that the 
evaporation may carry up with it minute particles of animal 
matter : a circumstance which wiU account for the peculiar odour 
it is known to convey. 

It has been observed that blood, soon after its removal from 
the body, concretes into a solid gelatinous mass. This sponta- 
neous change, called the coagulation, proceeds very gradually to 
completion, until we discover the formation of two very different 
component parts : one solid, denominated the clatj or crfMsamen- 
turn; the other fluid, named the serum. Simple concretion takes 
place in the blood of the horse in about twenty-five minutes : in 
that cff a man it requires only seven. The r^tive proportions 
of the crassamentum and serum when the coagulation is' fintdly 
completed) will be found to v^ in the blood of different aniinala, 
and that even of the same animal at different j^ods, d^epending 
on the state of health Imd condition of the sul^ect which 
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it is drawn. In man^ the crassamentum may be said to amoimt 
to about one third of the weight of the serum ; in the horse, the 
solid will bear nearly an equal ratio with th^ fluid portion. 

In the more perfect, or, as they have been denominated in 
contradistinction to the others, the warm-blooded animals, the 
blood is everywhere found, whfle circulating in the living body, 
to be of a certain degree of heat ; and this it steadily preserves 
in its circulation through the inward parts of the body, unin- 
fluenced by the surrounding temperature. In all the interior or 
unexposed parts, the heat will exceed 100° of Fahrenheit's ther- 
mometer ; it has been found, however, by experiment, that this 
degree is not equally maintained in the more superficial situa- 
tions of the body : what these variations are we have but little 
to do with, though they may be ascertained by the aid of the 
thermometer, at any time, with precision. But in the lower 
orders of animals, or such as are called cold-blooded, the heat of 
the blood corresponds with that of the medium in which they live. 
We are not, however, to suppose that the temperature of this 
fluid is never subject to variation, even in perfect animals, for it 
is found to be much influenced in them by disease : e, g, in the 
human subject, in whom the heat of the body is, in he^th, 98°, 
it has been known to rise to 1 10° during fever ; and, in all super- 
ficial parts, increased heat is one of the essential symptoms of 
inflammation. 

The heat of the horse’s blood, while flowing into a basin, is 
100°. If the bulb of the thermometer be introduced into the 
wound, the quicksilver will rise to about 101°. The temperature 
of the more superficial parts of the body will, in course, vary 
with that of the surrounding atmosphere. Mr. Hunter found 
that the thermometer, introduced into a wound two inches deep, 
made into the gluteal muscles of an ass, indicated 100° ; and 
that the heat of the vagina was the same. The interior of the 
chest of the dog he ascertained to be 101°. 

The colour of the blood is red. Not in aU animals, however ; 
for in such as are called cold-blooded — ^in most fish, their giQs ex- 
cepted, and in insects — ^it is colourless and transparent. So, like- 
wise,- it is in parts even of such animals as are warm-blooded ; 
as, for example, in the common domestic fowl, in which the 
breast and wings are delicately white, while the legs and body 
partake of a dusky red hue. I believe the blood of the horse is 
not so high-coloured as that of a man, and that the latter yields 
in brightness to that of a dog. AR this seems to argue that 
colour is not an indispensable propel^. 

The quasitity of blood contained ini^ animal body may be 
;made matter ^ speculation, but canm^ for many reasons, be 
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ascertained with any degree of precision. If we attempt to dra'nir 
all the blood out of the body, the animal sinks and dies long 
before its vessels are evacuated ; and as we possess no means of 
measuring what remains behind, any calculations we may make 
from the quantity that has flowed must necessarily turn out vague, 
if not altogether incorrect. The following experiment will serve 
to illustrate this ; at the same time that its result will serve as a 
datum to guide us in any future computation. 

The weight being ascertained to be 79 lb., a puncture was 
made with a lancet into the jugular vein, from which the blood, 
which flowed in a very free stream, was collected. The vein 
having ceased to bleed, the carotid artery of the same side 
was divided but no blood came from it : in a few sgconds after- 
wards the animal was dead. The weight of the carcass was 
now found to be 73^ lb. ; consequently, it had sustained a Ibss 
of 5^ lb., precisely the measure of the blood drawn. It appears 
from this experiment that an animal will loose about l-15th 
part of its weight of blood before it dies ; though a less quantity 
may so far debilitate the vital powers as to be, though less sud- 
denly, equally fatal. In the human subject the quantity of blood 
has been computed at about l- 8 th part of the weight of the body ; 
and as such an opinion has been broached from the results of 
experiments on quadrupeds, we may fairly take that to be about 
the proportion of it in the horse : so that, if we estimate the 
weight of a common sized horse at about 12 cwt., the whole 
quantity of blood will amount to 84qrts., or 1681b., of which 
about 45qrts., or 901b., will commonly flow from the jugular vein 
prior to death; though the loss of a much less quantity will some- 
times deprive the animal of life.* It is well known that young 
animals possess more blood than old, and that they will, perhaps, 
on this account, sustain greater bodily injuries, and bear larger 
haemorrhages ; indeed, they are wisely provided with such an ex- 
cess, if we may so term it, in order that their growth may be 
promoted, and their several organs maintained in a state of vi- 
gour : but in old, in which the body is gradually decaying, and 
the powers of life declining, the quantity of this fluid becomes 
reduced. Mr. Wilson, in his ^ Lectures on the Blood,^ 85 c., says, 

* Supposing a man to weigh ISst., or 168 lb., the quantity of blood con- 
tained m his body may be rated at 21 lb. or 2 gall. 2 qrts. and 1 pint. 
grsmting that a dog weighs 401b., the amount of his blood wul ^ 

These calculations are useful and worth our attention, inasmuch as they wtft 
to guide us in practice, as to the probable extent to which we may, with, satety^ 
carry veueseotion in different animals. Tor instance, we may re^on the lotts 
of a pint frgm a man to be equivalent to that of a gallon from a hr 
to four ounces from a d(^, and vke verid; selecting individuals dm 

about the respective weights we have here set down. ' 
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that ^^.fat animals are found to possess less blood than leaner 
animals ; and tame animals^ which are confined^ less blood than 
wild ones.^^ 

If we take the crassamentum (the solid clot formed by coagula- 
tion) and wash it^ we shall^ by repeated ablution, deprire it of its 
red colour, and find that we have still remaining a tough gelati- 
nous substance ; which, when broken, exhibits k fibrous appear- 
ance, and on that account has received the appropiate name of 

FIBRIN. 

Some, however, call it by a name of much older date ; viz. 
coagulable lymph. Only let us understand that both mean the 
same thing. It may be made, artificially, to assume a more per- 
fect fibrous aspect, by stirring the blood as it flows from the body 
during coagulation, or by receiving it into a bottle, and shaking 
it therein while it is congealing. In either case it wiU be made 
to assume a very similar texture to muscular fibre, which it also 
resembles in its chemical composition : and the resemblance may 
become so perfect, that it may seem well to merit the appellation 
given it by the old physiologists of liquid flesh.^^ The similar 
toughness of consistence which it acquires will not become mani- 
fest for some days after its coagulation ; for I have found that 
the crassamentum will continue to contract, and very gradually 
become smaller (at the same time squeezing out serum), even for 
more than a week from the time of the detraction of the blood. 

So singular a phenomenon as the spontaneous coagulation and 
decomposition of the blood presents, could not fail to attract the 
attention and consideration of those engaged in physiological pur- 
suits ; accordingly we find various reasons assigned for it by the 
old writers, and yet no one, even up to the present hour, has 
been able to solve the vital problem. The two most obvious 
changes of condition to which it is subjected are rest, and ex- 
posure to air or cold. But, as we have just seen, it will congeal 
though it be kept stirred or shaken in a bottle; at the same time, 
let it be observed, that a very brisk agitation will maintain its 
fluidity : an effect arising, probably, from the natural attractive- 
ness of the particles for each other being artificially counter- 
acted until it ceases altogether. Neither is exposure to air or 
a diminished temperature the cause, for blood will coagulate in 
vacuo ; and is, likewise, often found in clots in vessels and cavi- 
ties of the body, with sufficient evidence of its having been so 
during life- So that neither of these causes will account for the 
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Other circumstances and agents also affect the coagulation, 
congeal sooner when £rawn from a small orifice, or al- 
lowed to trickle down the side of the vessel or the animal^s neck, 
than under opposite circumstances. Various chemical agents 
thrown into the vessel wul effect its coagulation at once : such 
«re fertain of the neutral salts, acids, alcohol, and alum. 

Of the various conjectures and opinions that have been framed 
tQ account for this miraculous change in the blood, none seems 
so well worthy our attention as that left us by the famed John 
Hunter. He ascribed the coagulation to the presence of a vital 
principle in the fluid. To use his own words : To conceive 
. that blood .is endowed with life while it is circulating, is, perhaps, 
carrying the imagination as far as it can go ; but the difficulty 
arises, merely from its being a fluid, the mind not being accus . 
tomed to the idea of a living fluid, He next proceeds to show, 
that organization and life do not depend in the least on each 
other ; that organization may arise out of living parts and produce 
action, but that life can never rise out of, or depend on, organ- 
ization.^^ And, in the third place, he evinces, by many ingenious 
facts and experiments, a striking analogy between tne coagula- 
tion of the blood and the contraction of muscular fibre. Animals 
killed by lightning or electricity have not their blood coagulated, 
nor their muscles contracted. Those that are hunted to death, 
or, in fact, in any way suddenly extinguished, exhibit the same 
coincident phenomena ; also their bodies are more disposed to 
run into putrefaction. From all which evidence, Mr. Hunter 
concluded that blood in a living body, was possessed of what 
he termed a materia vitae diffusce. 

Dr. Bostock objects to the Hunterian doctrine on the score 
that, even were " the life of the blood fully established, it would 
not offer any explanation of the cause of its coagulation ; for the 
same difficulty (adds he) stifl remains, in what manner the pre- 
sence of life operates, so as to produce either the coagulation of 
the blood or the contraction of the muscles.” But this remark is 
one that would equally apply to all vital phenomena. The Doc- 
tor gives it as his opinion that, perhaps, the most obvious and 
consistent view of the subject is, that the fihrin has a natural dis* 
position to assume the solid formy when no circumstance (either 
chemical or mechanical) prevents it from exercising this inhe- 
rent tendency.” 

BED FABTICLES. 

It has been observed that, by repeated ablution, the crassamen^ 
turn may be deprived of its red colour, and thereby convert 
into fibrin alone: the water that has been employed mr lli^piir- 
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pose mfl. \)6 foTmd to be rendered red — bloody> Cui it is term^ ^ | 
an effect arising firom the commixture "with it of the pert of t]ikS ‘ 
crassomentum now under our consideration, viz., the red parti«^ 
cles. The colour of the blood is owing to the presence of innume- 
nd!)le particles or globules ^ which are uniformly diffused through 
It in the fluid state ; and in the coagulated, become enta]% ^ 
within the substance of the fibrin. I have already remain. ^ 
however, that blood is not red in all animals, nor even in evc^, 
part of the same animal ; still (according to Hewson) this whit e 
or colourless blood possesses globules similar in form and strwi 
ture to the coloured ones. The same author likewise informs us, 
that the globules are of different magnitude in different ani- 
mals, but that their volume bears no sort of proportion to the 
size of the animal ; they being as large in the mouse and cat 
as in the ass and ox; larger than either in birds; and largest of 
all in the skate. ^ • 

In making these observations, however, I should remark that 
no part of the body has afforded a wider field for speculation than 
these red globules. Being so very minute as only to be discover- 
able at all through a powerful microscope, their shape and mag^- 
tude have become variously reported on according to the varying 
circumstances under which these microscopic examinations have 
been conducted : to one they have appeared in the form of perfect 
spheres ; to another, as rings ; to a third, as flattened vesicles. 
Dr. Young (whose account is recent, and pretty nearly coincides 
with that of Hewson) found the globules in the skate to resemble 
an almond in form, only to be less pointed and somewhat flat- 
tened, and consisting of an external envelope containing a central 
nucleus ; as represented here below ; — 

We are ftirther informed by experimenters, that the colouring 
matter of the globule resides principally or entirely in its external 
covering, the central nucleus itself being without colour ; and, 
also, that it is only the coloured envelope which is soluble in 
water ; the nucleus still retaining its form while floating, and 
being obtainable in an entire and separate state. 

Their magnitude has given rise to as much latitude of opiiiion 
as their shape. Dr. Young estimates a globule of human blood 
at of an inch in diameter ; and we may as well sit down 
contented with this, as spend our time in searching alter other 
evidence, perhaps, after all, less conclusive. 

The colour of the globules is materially affectedby atmospheric 





Notwithstanding the fluctuating and contradictory accounts of 
chemical inquirers intothe composition of the bloody there appears 
little reason to doubt the existence of iron in it, and in the red 
globules in particular thepresence of the metal has been proved : 
through whose metallic agenc^, we may add, it is, that oxygen 
produces the remarkable change above Eluded to. For the pre- 
sent, let this much suffice. I shall have occasion to amplify much 
on this part of my subject when I come to speak of respiration. 

SERUM. 

Is the yellow or straw-coloured fluid which gradually exudes 
after coagulation from the crassamentum. It has a salme taste, 
and is adhesive in its nature, on which account it is found 
somewhat specifically heavier than water. 

Superficial observation and analogical inference have given rise 
to serious error in regard to the proportionate quantities of serum 
and crassamentum in the blood of the horse. For some hoiu's 
after a horse’s blood is coagulated, it exhibits one uniform gela- 
tinous mass, whose surface is scarcely moistened by serous exuda- 
tion ; whereas that of a man in the same interval of time would 
discover the clot actually swimming in serum. The truth of the 
matter, however, is, that so far from there being a comparatively 
less quantity of serum in horses’ blood, there is actually a larger 
proportion ; the difference being that it requires a much longer 
time for its evolution in the graminivorous than in the carnivorous 
animal. 

Take a pint of blood from a man, and place it in a temperature 
of 50®, and in the course of three days it will not only have per- 
fectly resolved itself into its comronent parts, but will be growing 
putrid. But draw a pint from a horse, and place it in a medium 
of the same temperaturej and serum will continue to ooze fimn 
it even for a week afterwards. 

; In fs/Ay the two most essential differences between hniplii end 
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horses^ bloody are, — 1st. That the latter much more slowly re- 
solves itself into its component parts ; and, secondly, that it 
possesses ^ater preservative powers against putrescency. 

Serum itself exposed to the temperature of 160° is converted 
into a solid, white, opaque mass ; also the effect of coagulation. 
Mineral acids and alcohol will likewise produce this changew It 
now resembles boiled white of egg ; and is found, in fact, to be 
the same in nature, viz., albumen. If this coagulum be cut or 
squeezed, a limpid fluid issues from it, that has been termed the 
serosity. 

The most important chemical properties of albumen,^^ ob- 
serves Dr. Bostock, while in its liquid form, are its solubility 
in water, a-nd the precipitates which it forms with the mineral 
acids, tan, and a variety of metallic salts. Of the acids, the 
muriatic is supposed to combine with it the most readily, and is 
therefore employed as one of the most delicate tests of its pre- 
sence in a substance where we ■ expect it to exist. Tan forms 
with albumen a dense precipitate of tough consistence, and inso- 
luble in water. A variety of themetallic salts precipitate albumen, 
and, like the acids, serve as very delicate tests of its presence ; of 
these probably the corrosive sublimate, or the bichloride of mer- 
cu^ is the most delicate, and at the same time the most dis- 
criminate, as it appears to have no action upon any other of the 
animal substances which enter into the composition of the albu- 
minous fluids.^^ When coagulated, albumen becomes completely 
insoluble in water. 

The serosity exists in a comparatively very small quantity, 
and can only be obtained by slicing the albuminous coagulum 
and allowing it to drain, or else by expression, or by washing.-4N % 
water. It has been particularly examined by Dr. Bostock^^ 
found to contain an animal matter which is not albumen ; atHT 
whose nature it is difficult to make out, in consequence of its 
being always found united with soda, and a variety of other salts, 
from which it cannot be separated, without being, at the same 
time, decomposed. To this substance Dr, Marcet has applied 
the name of muco-extractive matter ; while Dr. Bostock prefers 
styling it the uncoagulable matter of the blood. 

BUFFY COAT CUPPED BLOOD. 

I make the consideration of these points a distinct one, because 
I feel desirous to correct what I conceive to be an important 
error practitioners have fallen into. 

Let the crassamentum be examined at the side, and the upper 
layer of it will be found to be yellow or buff-coloured; below 
this, it will appear of a light r^ hue; lower still, darker and 
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darker until it becomes a black or dark purple. This is the 
natural or healthy aspect of horses^ blood : but human blood is 
said never to put on such an appearance but as symptomatic of 
inflammatory, or, at all events, of increased vascular action. 
Whetiier it does or not, the simple explanation of this pheno- 
menon is, that, in consequence of the blood taking an unusually 
long time to coagulate, the red particles, being specifically 
heavier than the fluid containing them, gradually subside to the 
bottom until they are arrested by the process of coagulation. 
And consequently, as the horse^s blood takes so much longer to 
coagulate than the human, it cannot afford any matter for sur- 
prise that his blood should be always buffy. Still, obvious and 
easily accountable for as this fact is, bu% blood has been attri- 
buted to the horse as a mark of disease. 

And so, in like manner, has cupped blood ; — by which is meant, 
crassamentum, whose upper surface, instead of being flat or per- 
fectly plane, is concave or cupped, having its surrounding margin 
elevated and more or less inverted, in the form of a tea-saucer. 
But this is an appearance often to be met with in perfect health : 
one that no more certainly indicates any morbid condition with 
which I am acquainted than does bufiy blood. I had a re- 
markable instance of this while engaged in some experiments 
connected with this subject. A horse, to every appearance in 
perfect health, was bled to one pound ; after which he was gal- 
loped (for the space of about twenty minutes) until he sweated 
profusely : while under extreme agitation from the exertions 
he had been put to, another pint of blood was drawn by un- 
pinning the same orifice. The coagulum of the first parcel of 
blood was sizy, tough, contracted, and deeply cupped ; that of 
the last exhibited no signs whatever of buflF, was extremely loose 
and flabby in its texture ; so that, on being handled, it readily 
mingled with the serum, and in a much shorter time than the 
first went into the putrefactive state. 

This latter fact is intimately connected with what I have 
already advanced regarding the non-coagulation of the blood 
after an animal has been coursed to death ; since, had exertion 
been continued until the horse sank under it, the blood would 
probably have remained whoUy fluid ; whereas in this case, the 
animal being only in progress towards that state — being only 
urged to a point from which he could recover — the coagi^ting 
powers of the blood were merely diminished. 

I shall conclude this subject with a statement of the results 6t 
bleeding twelve horses in perfect health, under circuinstanceB as 
nearly as possible similar and natural. From each hmfse the 
quantity d^wn was one pint. Tbtttime it took in flowin|^ in 
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case exceeded a minute. A film of coagulumwas generally per- 
ceptible on the surface at the expiration of ten minutes. Each 
pared was firmly coagulated in twenty-five minutes. All the 
cpagula shewed buff about half an inch in depth ; seven of them 
were very firm^ of which five exhibited the surroimding'edge 
devated and turned in, the other two being still more decidedly 
cupped. In two out of the five not so firmly congealed, the 
coagula were soft and flabby. The serum amounted in every 
parcel to about om half of the whole quantity. 

OF THE HEART AND PERICARDIUM. 

Situation, The heart is inclosed within the pericardium : and 
both together occupy the middle space of the cavity of the 
thorax. 

PERICARBiqM. 

The pericardium is a membrane formed into a conoid sac for 
the purpose of containing the heart. It has, exteriorly, an opaque 
white aspect ; is dense in its consistence, and firm and tenacious 
in its texture. It is composed of two layers, intimately united by 
cellular tissue. The external one is. dense and fibrous, is pos- 
sessed of the chief strength of the membrane, and is attached 
below by several ligamentary cords to the sternum and tendinous 
part of the diaphragm, and above to the roots of the large blood- 
vessels at the base of the heart, upon which we lose sight of it 
altogether : the sides of it are clothed and additionally strength- 
ened by the adhesions of the pleurae. The internal layer is fine 
and cellular, exhibits inwardly a smooth, polished surface, and 
appears to be similar to other serous membranes in its intimate 
texture and organization. It not only lines the external layer, 
and gives a covering to the roots of the large blood-vessels, but 
is reflected from them upon the heart itself, to which it forms a 
close and complete tunic ; so that the heart is absolutely out of 
(above) the cavity of the pericardium; in fact, it is situated 
precisely the same in regard to this membrane as the human 
head is within a double nightcap. 

The liquor pericardii is the pale yellow serous fluid found 
within the cavity of the pericardium, secreted therein by the ex- 
halents of the membrane. It serves to lubricate the contiguous 
suxfru^es of the sac, and to preserve them against any ill conse- 
quences from friction. 

The use of the •pericardium is to confine the heart in^its situ- 
ation, to sustain it in its recipiocal action with tSe lungs, pre- 
venting any undue collision, and to serve as a protecting fence 
. to the organ. 
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HEART. 

Fomiy Situatiofiy and Attachment. It is of a conoid form. 
Its base, turned uppermost, is opposed to the bodies of the 
4th, 6th, and 6th dorsal vertebrae, from which it is suspended in 
its situation in the middle of the cavity of the thorax, by the 
attachments of the venous and arterial trunks immediately 
connected with it. Its apex hangs loose and unattached within 
the pericardiac cavity, pointing downwards and backwards, and 
is inclined to the left side. 

The weight of the heart is about six or seven pounds. 

Divisiony external and internal. For the convenience of de- 
scription, we distinguish in the heart a hasey a Aorfy, and an 
apex. 

It is also said to have two sideSy each of which contains two 
cavities : the two superior cavities (from having been likened to 
the ears of a dog) have been denominated aurides ; the two infe- 
rior have been named ventricles. Their boundaries are marked 
externally by deep excavations, which are filled with fat ; the 
limits of the ventricles are likewise pointed out by furrows upon 
the body of the heart, containing fat, continuous in substance 
with that which is deposited above. This fat is more abundant 
in old than in young horses. 

The heart owes its smooth glossy aspect externally to its thin 
duplicature of pericardium, wMch is everywhere in such intimate 
adhesion with its surface, and so transparent, that its parietes 
are too plainly demonstrable through it to require that this 
membrane be stripped off. 

The sides of this organ, commonly distinguished by the epi- 
thets right and lefiy would more properly be described, in allusion 
to the relative situation of their cavities, as anterior and poste^ 
rior; for the right auricle forms the upper and fore part, turning 
its apex to the left side ; and the greatest part of the left auricle 
is apparent behind y though its apex is also turned to the left side, 
and is inclined downward. The ventricles, being situated under 
their respective auricles, face consequently, like them, forwards 
and^backwards. Though the auricles are essentially the same 
in structure as the ventricles, they differ from those parts in ex- 
terior appearance, in bulk, and in the substance of their parietes ; 
they are of a pale pink colour, are very uneven, when distended, 
upon their surfaces, and are indented along their inferior borders ; 
wliereas the ventricles are of a dull red or de^ flesh colour, .are 
smooth and f^ven upon their surfaces, and of themselves com- 
pose three fourths of the organ. 

The right auricle, generally found full of blood dkar 



174 


CIBCULATOBY SYSTEM. 


in lined by a fine, vascular membrane, and presents internally a 
polisked surface, the regularity of which is intermpted in places 
by many fleshy prominences, named the musculi pectinati ; be- 
tween which are numerous little sinuses, or cul’-d^^sacs, that, as 
well as the fleshy pillars themselves, vary much in size, and are 
most numerous and remarkable within the appendisBy or ear-like 
portion of the auricle, where they form together a reticulated 
structure. Three venous trunks terminate in this cavity : the 
vena cava anterior opens into the superior and posterior part of it ; 
the vena cava posterior opens into the inferior and posterior part ; 
and the coronary vein just below it. The vena azygos forms a 
junction with the anterior cava just as the latter pierces the auri- 
cular parietes. Between the openings made by the two venae 
cavse, there is a prominence that is usually called the tuberculum 
Loweri, There is a deep sac or sinus at the entrance of the pos- 
terior cava; and between thifi and* the mouth of the coronary 
vein, a crescentic valvular flap, which projects half way over the 
mouth of the latter vessel. The right auricle has a free commu- 
nication with the right ventricle by an aperture of large size, 
called the auriculo-ventricular opening. 

One auricle is divided from the other by a muscular partition, 
denominated the septum auricularum ; in which may be seen, 
when the part is held to the light, an eUiptical inlet of semi- 
transparent membrance, crossed in places by fleshy fasciculi, which 
takes the name of fossa ovalis : in some subjects there is a small 
aperture through it, and this is all that remains of the foramen 
ovale. 

The bight ventricle is redder and considerably thicker in 
substance than the right auricle : like it, it commonly contains, 
after death, a large coagulum of blood. It is likewise lined by 
a smooth, polished membrane, and has within it numerous fleshy 
pillarSy which, instead of being reticulated as those are in the 
auricle, are disposed longitudinally. In addition to these, there 
are three conspicuous fleshy prominences, from their size named 
the camem columnss, from which several little tendinous cords, 
chordm tendinem, proceed to the edges of three membranous and 
fibrous productions (sometimes distinguished by the name oi cor» 
Hna tendinea) that close the auriculo- ventricular opening ; the ap- 
paratus altogether forms thevalvula tricuyns. Other co^s,simil^ 
to the cordse tendineae, but stronger than them, pass between the 
outer wall and the septum. The pulmonary artery emerges from 
tke upp^ and back part of this cavity ; and its mouth is guarded 
by throe semilunar valves, which present little pouches within the 
cavity of the vessel : these valves consist of doublings of the hning 
membrane of these parts, infoldmg, about the middle of their loose 
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edgeSj three small granular substances^ described as the carpm- 
cula Arantii. Opposite to the valves^ three depressions are ap« 
parent in the coats of the vessel^ named the siims Vulmlva, 

The left auricle is smaller than the rights and has thicks 
parietes. It contains^ in general^ but little bloody and in some 
subjects none. It presents nearly the same aspect internally as 
the right. It has not so much of the reticulated structure how- 
ever —fewer musculi pectinati ; what there are, are more strongly 
marked, and are principally confined to the appendix. The pul- 
monary veins terminate by four openings in the superior and pos- 
terior part of this cavity. The auriculo-ventricular opening is 
somewhat larger than that of the right side, and is rather square 
than round. Now that the auricles are both laid open, the 
septum auricularum^ fossa ovalis, and foramen ovale, may be 
distinctly viewed. 

The left ventricle, though^ smaller within, is longer, and 
moreprominent and extensive without, than the right: it forms, of 
itself, the apex cordis. Its outer wall far exceeds in thickness that 
of any other cavity of the heart, being thrice that of the right ven- 
tricle. Its musculi pectinati appear mostly upon the septum, 
within the apex, and under the valves. It has but two cameee 
columnas, but they are very bulky, and project much into the 
cavity. Its auriculo-ventricular opening is only furnished with 
two valvular productions ; in other respects the cortina tendinea 
and chordae tendineae resemble those on the right side : this valve 
is called the valvula bicuspis- vel mitralis. The aorta takes its 
rise from the upper and forepart of this ventricle, and, concealed 
at its origin by the pulmonary artery on one side and venae cavae 
on the other, makes its exit close to the spine. The mouth of the 
aorta is shut by three semilunar valves, similar in formation and 
disposition to. those at the origin of the pulmonary artery : but 
the sinus Valsalvae are much larger and deeper. Just above 
two of thein are seen the mouths of the coronary arteries. The 
ventricles are divided by a thick, fleshy partition, called the 
septum vewtriculorum. 

Organization, Though the heart is composed mostly of fleshv 
fibres, a tendinous structure is demonstrable in its middle, which 
tendinous intertexture appears to be the common medium of at- 
tachment between its auricles, ventricles, ves8els,and valves,ane to 
another. The fleshy fibres composing the parietes of the auricles, 
stronger in theleft than in the right, aredisposedin every direction; 
those that form thewalls of the ventricles, for the most part, appear 
to run longitudinally and obliquely, and many of them in a spir^ 
manner. These fibres are more slender than those of qtl^er 
muscles, and are more intimately and firmly compaetod ; the 
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cellular tissue also^ uniting them^ is finer, denser, and less in 


‘ The heart is supplied with blood by the two coronary arteries ; 
the first branches given off from the aorta. Its veins pour their 
blood into the coronary vein, by which it is returned into the 
right auricle. Its nerves are derived from the cardiac plexus. 


OF THE BLOOD-VESSELS. 

There are two orders of blood-vessels — arteries and veins : 
the former conduct the blood from the heart to all parts of the 
body ; the latter return it therefrom back to the heart. 

ARTERIES. 

t 

* 

These vessels, in all their manifold ramifications, spring origi- 
nally from two main trunks — ^the pulmonary artery and the 
aorta : the former sends its branches to the lungs ; the latter to 
all the other parts of the body. 

PULMONARY ARTERY. 

A vessel of larger calibre than the aorta. It takes its origin from 
the postero-superior part of the right ventricle of the heart, winds 
upwards to the root of the left lung, and there divides into right 
and left pulmonary arteries ; which divisions immediately enter 
the substance of their correspondent lungs, and therein ramify 
to capillary minuteness, the branches regiilating their course 
and division by the ramifications of the bronchial tubes. 

AORTA. 

This trunk, together with its manifold branches, may be com- 
pared (viewing them altogether) to a short, but straggling and 
very branchy shrub or dwarf tree of luxuriant but extremely 
irregular growth ; and their number and ramification may be 
pictured to the mind, by remembering that no organized part of 
the body is without few or many of them. 
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Axillary 


Humeral J 


Plantar 


TABLE OE THE ARTERIES. 

A /s-pm* / Anterior Aorta 
AU i A Posterior Aorta 
A i • A I r Right Arteria Innominata 
Anterior Aorta I ditto 

„ • . rPost. Cerebellal 

A a the Basilar^ Cerebral 

A \ i’ f Icireular Arteriosus 
INNOMINATA External Pectoral 

Inferior Cervical 
^Axillary 

' External Thoracic 
Internal Thoracic 
Dorsalis Scapulse 
Subscapular 
Humeral 
Ulnar 

Spiral* « 

Radial f Small Metacarpal 
L \ Large ditto 

T nr * if External Plantar 

Large Metacarpaljj^^g^^^ ditto 

Perpendicular 
Transverse 
Artery of the Prog 
Lateral Lamiiial f Ant. Laminal 

[ Circular Arteriosus *1 Inf. Communicating 

I Circumflex Solar. 

The Right Arteria Innominata sends off Branches correspon- 
dent to those on the left side ; and, in addition, the 

r External Carotid 


Common Carotid 


I Right Carotid ^ 
^ Left ditto 


External Carotid { 


Submaxillary 


Parptideal 
Int. ’Pterygoid 
Post. Masseter 
Post. Auricular 
Temporal 
Ant. Auricular 
Int. Maxillary . 


Ramus Anastomoticus 
Internal Carotid 
I" Ascending Pharyngeal 
Pterygoid ^-d • 

{sSin^ 

Jukm, Ubira J 5“" ' 

\ Angular Oral 

{ Masseter 

k- I 

Sup. Labial 
False Nasal 


Deep Temporal 
Palatine 

Inferior Maxillary 
'/ Supra-Orbitar 
Ocular 
Infra-Orbitar 
Palato Maxillary 
12 
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Kamus Anastomoticus 


} 


Occipital 


Dura Matral 

Temooral 

Nuchal 


( Arteria Communicans 
Anterior Dura Matral 
Anterior Cerebral . . . Ophthalmic 
Middle Cerebral 
Lateral Cerebral. 


POSIMOEiOETAjSriur 


Bronchial 


Abdominal 

Division 


Gastric 


Hepatic 


Aut. Mesenteric 


r Rip:ht Bronchial 
I Left ^ ditto 

ThoraoicDivision( (Esophageal 

Inteitostals 
[ Phrenic 

f f Pancreatic Branches 

; Splenic i Splenic ditto 
Cffiliac ( LLeft Gastric 

r Superior Gastric 
j_ Inferior ditto 

{ Pancreatic Branches 
Duodenal 
Right Gastric 
Right and Left Hepatic 

{ Duodenal Branches 
Small Mesenteric 
Coecal Branches 
Ant. Colic ditto 

•p 1 / Right Renal \ External Branches 

^ I Left ditto J Capsular Renid 

Spermatic •{ Right and Left 

Post. Mesenterio 
iLumbars — Pive or Six Pairs 

Bifurcation of the Posterior Aorta into External and Internal 
Iliac Arteries. 

{ Umbilical 

Anal and Perineal Branches 
Internal Iliac ( [ Arteria Innominata 

Eoraminal Branches 

Obturator ( Ischiatic / Branches to the Grus Penis 
Pubic I Ditto Corpus Gavemosum 
Int. Pudic / Ditto Dorsum Penis 
I Ditto Gians Penis 
I Cutaneous Branches. 
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The Middle Sacral issues at the Bifurcatiou of the Trunk. 

r Circumflex of the Ileum 

T?vfo..«al Tii'on 1 Artery of the Chord f Branch to the Groin 

] Artena Profunda ^ Epigastric J Branch to the Bing 


Femoral 


L Femoral 
f Inguinal 

Muscular Branches 
Stifle ditto 
Muscular ditto 
Popliteal •{ Recurrent 

Anterior Tibial . . 


Posterior Tibia 


[ Ext. Pudic 


Recurrent Articular 
Muscular Branches 
Cutaneous ditto 

Metatarsal Branches f Recurrent 
Metatarsal Artery s Ext. Plantar 
Muscular Branches L Int. ditto 
Medullary 
Tarsal 

LUit. Metatarsal •{ Recurrent. 


THE AORTA, the main trunk of the general arterial system, 
takes its origin out of the base of the left ventricle of the heart, 
and mounts upward between the left auricle and the pulmonary 
artery ; the latter vessel by inclining forward leaving visible, on a 
side view, a small angular portion of the aorta. The length of 
the single trunk measures about two inches. It is situated di- 
rectly underneath the fourth dorsal vertebra, where its bifurcation 
takes place into anterior and posterior aortce ; vessels that are 
both of them curved in their course, but of unequal dimensions. 

The coronary arteries are the only branches given off 
from the single trunk : they arise close to its root, immediately 
above the semilunar valves. The right coronary artery emerges 
from the interspace between the pulmonary artery and the right 
auricle, winds round the fissure separating that cavity from the 
right ventricle, and turns down under the termination of the vena 
cava, witlyn the furrow dividing the ventricles, upon the side of 
the heart, distributing lateral ramifications in its course, which 
penetrate the substance of the parietes, and ending in small 
spiral branches near the apex cordis. The left coronary artery^ 
in passing out between the pulmonary artery and left auricle, 
sends off a large branch which encircles the other auriculo- ven- 
tricular fissure ; it then takes its course downward within the 
ventricular furrow upon the left surface of the heart, distributing 
lateral branches which supply the parietes forming this side, ana 
ending in spiral ramifications which extend quite around the 
apex cordis, and anastomose with those upon the opposite mde. 
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Anterior Aorta. 

The anterior, smaller, and shorter division of the main trunk, 
whose length falls somewhat short of an inch, in ascending, 
bends forward, and divides below the body of the third dorsal 
vertebra into the right and left arteriae innominatae vel com- 
mxmes. The course of this vessel is below the windpipe and 
rather to the left of it, within the space of the mediastinum. 
The trunk itself furnishes no branches ; but its bifurcations give 
origin to those large arteries which are distributed over the 
breast, neck, head, brain, and anterior extremities, 

Arterice Innominatae vel Communes. 

The right artery is considerably longer than the left, and mea- 
sures nearly as much again in circumference, in consequence of its 
having to form the common carotid artery (the trunk from which 
the two carotids spring) after it has detached branches to the 
right side correspondent in size, number, and distribution to those 
into which the left division resolves itself. These vessels form a 
very acute angle as they leave the anterior aorta, and pursue 
their course horizontally forward, diverging very gradually as 
they advance : the right is placed lower than the left, and lies 
more immediately under the windpipe, having the vena cava an- 
terior upon the other side of it; the left describes a curve upward 
in passing forward, inclines outw^ard, and gets under the oesopha- 
gus : both branch out about the middle of the space between the 
first two ribs, where the right ends in the two carotid arteries, 
the left in the vessels now to be described, which, as was ob- 
served before, are nearly the same on one side as on the other. 

1 . The dorsal artery generally comes off in one common 
root with the next vessel. From its origin, it curves upward and 
backward to arrive at the second intercostal space, which it per- 
forates very obliquely close to the posterior edge of the first rib, 
a little below its head. Out of the chest, it still pursues the 
same oblique course, crossing over the transverse process of the 
second dorsal vertebra, and then ascending upon the spines of 
the withers, among the muscles attached to which its ramifica- 
tions are -expended. Its branches worthy of names are — a. Su^ 
perior Mediastinal^ a twig detached near its origin to the medi- 
astinum. h. Anterior intercostal, a branch sometimes nearly 
equal in size to the dorsal itself, given off just before the vessel 
penetrates the intercostal muscle, by which the second, third, 
fourth, and fidPth intercostal arteries are furnished ; the reason for 
which is, that the posterior aorta (the vessel furnishing the majo- 
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rity of the intercostals) is too far removed from these anterior ribs 
to send vessels to them ; their deficiency therefore becomes con- 
veniently supplied by the anterior intercostal. These intercostal 
branches follow the posterior margins of their correspondent ribs, 
each running within a shallow groove; midway, however, between 
the vertebrae and sternum, they leave the ribs for the middle 
of the intercostal spaces, and end in several slender ramifica- 
tions, some of which may be traced as low as the sternum, there 
anastomosing with similar ones coming from the internal pectoral 
artery. The intercostals in their course detach twigs to the 
pleura, but more especially supply the intercostal muscles. 

2. The posterior cervical artery, arising in common with 
the dorsal on the right side, but by a separate root on the left, 
takes an opposite direction to that vessel, inclining forward and 
upward. It traverses the upper part of the first intercostal 
space, piercing the muscle filling^ it with considerable obliquity, 
and then ascends in a winding course between the transverse pro- 
cesses of the first dorsal and last cervical vertebrae, upon the body 
of the latter, where it turns forward, and runs as high as the 
vertebra dentata, close alongside of the roots of the ligamentum 
nuchse, concealed by the complexus major, to which its ramifica- 
tions are principally distributed. Besides some small and unim- 
portant branches within the chest, it gives off the first intercostal 
artery y which descends behind the first rib, and anastomoses with 
twigs from the internal pectoral. 

3. The vertebral artery is a vessel of considerable size, and 
is vastly important, from being one of the principal conduits 
of blood to the brain. It arises with a sort of bend from the 
upper part of the arteria innominata, directly opposite to the first 
rib, in such manner, that, if a knife were thrust into the chest behind 
the rib, the artery would just escape puncture. The right vertebral 
is at its origin placed lower than the left, and deviates somewhat 
less from a straight line in proceeding, which it does, close under 
the transverse process of the seventh cervical vertebra to enter the 
foramen through that of the sixth. They then both of them con- 
tinue their passage to the head, passing directly through the fo- 
ramina of the fourth, third, and second vertebrse, wherein they 
run securely barred from external injury ; arriving at the atlas, 
they make a curve upward upon its transverse processes, proceed 
through the posterior pair of foramina, and enter the foramen 
magnum. In its course along the neck, the vertebral artery on 
either side detaches several short branches of considerable size, 
which turn round the transverse processes, and ramify among the 
deep-seated muscles. It also sends some smaller ones inward, 
which enter the intervertebral holes for the supply of the meduRi^ 
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spinatis and its membranes. Under the atlas, the vertebral 
trunk receives a large vessel of communication from the internal 
carotid : its further description, however, must be suspended 
until we come to trace the vessels of the brain. 

4. The internal pectoral artery, less in volume than the 
vertebral, leaves the trunk below, opposite to the origin of that 
vessel above, protected by the first rib, along the posterior and 
inner margin of which it descends in a perpendicular direction 
towards the sternum. Leaving the lower extremity of the rib, 
it makes a broad sweep downward and backward, and descends 
upon the internal surface of the second bone of the sternum : 
it afterwards diverges gradually from its fellow, traverses the 
ends of the cartilages of the posterior true ribs, and, having 
crossed that of the last, splits into two divisions. One of these 
ascends upon the internal part of the chest, along the border of 
the seventh true cartilage ; thence it crosses the false cartilages, 
detaching slender ramifications to them which anastomose with 
some of the posterior intercostals, and makes its way towards the 
flank, and disperses its ultimate branches among the muscles 
there, some of which reach far enough to communicate with the 
ramifications of the circumflex artery of the ileum. The other 
division (generally considered as the continuation of the trunk, 
being rather the larger one) pierces the sheath of the rectus, and 
makes its appearance upon the upper surface of that muscle, over 
which it ramifies extensively, sending branches out again to anas- 
tomose with the epigastric. Exclusively of these divisions, the 
trunk detaches muscular branches along the first rib, inwardly 
anterior mediastinal vessels, larger branches to the muscles of the 
sternum, and inferior mediastinal; and also thymic twigs, 

5. The external pectoral artery, comparatively small and 
unimportant, comes off also from the under part of the trunk, 
makes a turn downward in front of the sternum, and distributes 
its ramifications among the pectoral muscles. This artery in 
some subjects is derived from the internal pectoral. 

6. The inferior cervical artery, longer and larger than 
the afore-described vessel, arises from the common trunk oppo- 
site to or in company with it, and makes its exit from the chest 
below the vertebral artery, and then bends outward. At the 
bottom of the neck it divides into several branches : these run 
principally to the contiguous muscles, though some few ramify 
with the adipose substance in the neighbourhood, and others are 
destined to the absorbent glands hereabouts. 

7. The seventh and last branch, and largest (if we except the 
carotids on the right side, and the continuation of the main trunk 
on the left), is the — 
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Axillary Artery, 

The source from which is derived all the arteries supplying 
THE PORE EXTREMITY. This vcssel is so buried between the 
scapula and the trunk, that not only is it out of the way of all 
injury, but is excluded from all possibility of being got at for 
the purpose of demonstration without detaching the limb from 
the side. It arises within the chest from the arteria inno- 
minata, and gains exit by making a sudden turn around the first 
rib, rather below its middle, crossing the lower borcj^r of the 
scalenus in the turn : it is first directed outward in this flexure, 
and then backward, and at length reaches the inner part of the 
head of the humerus, where it makes another turn backward, and 
subsequently takes the name of humeral artery. Its branches 
are — 1 . The external thoracic extends backwards across the arches 
of the ribs, taking the saipe course as the vessel called the ^^spur 
vein,” and supplying the muscles thereabouts. 2. The humeral 
thoracic runs to the point of the shoulder, and gives its branehes 
to the levator humeri and shoulder-joint. 3. The dorsalis sea- 
pules ascends in a fiexuous manner obliquely upon the shoulder- 
joint, crossing the insertion of the subscapularis ; it next runs 
for a short way along the anterior costa, around which it subse- 
quently continues to reach the antea-spinatus. 4. The subscapu-^ 
laris, a large artery arising from the upper part of the trunk, but 
near to its termination, creeps upward along the posterior costa, 
screened from view by the edges of the subscapularis and teres 
major, to both of which muscles it detaches laterally several 
small branches, and ends near the posterior angle of the bone. 
It gives off a considerable branch at a short distance from its 
origin, which proceeds in a waving line across the inner surface 
of the triceps, and ends in the panniculus carnosus ; and another, 
a deep-seated one, about the middle of the costa, which is prin- 
cipally expended in the head of the triceps. 

The humeral artery descends from the inner and back part 
of the head of the os humeri in an oblique direction to the in- 
ferior and anterior part of the body of the bone, where it splits 
into the ulnar, spiral, and radial arteries. To its inner side run 
the spiral and ulnar nerves ; in front, the radial nerve ; and be- 
hind, the humeral veins : and it is covered internally by the pec- ’ 
toralis magnus, to which it sends some small branenes. But its 
principal branches are — 1. One near its origin, which crosses the 
bone to get to the flexor brachii, and sends twigs to the shoulder- 
joint. 2. A posterior branch, arising a little lower down, which 
bifurcates and then enters the triceps. 3. Near its termination^ 
another anterior branch passes to the flexor brachii. In the 
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place where the artery divides, it is covered by the humeral 
plexus of veins, and by the absorbent glands of the arm. 

The ulnar artery consists of a common root from . ^ ^_ed 
spring three or four vessels of considerable size running in wavl’* 
lines upon the inner surface of the lower end of the humerus. 
The upper one, commonly the largest, is direeted to the ulna; 
splitting, however, before it reaches the bone, and sending one 
branch upward upon the oleeranon, and another downward to 
the heads of the flexors, to which muscles the other branches of 
this vessel are exclusively distributed. 

The spiral artery, the outermost division, turns round the 
os humeri, and passes under the flexor brachii, sending a recur- 
rent branch to it, to arrive at the front of the head of the 
radius, where it splits into several branches, of which — 1 . Some 
run into the elbow-joint. 2. Others, larger and more in num- 
ber, penetrate the heads of the extensors. 3. Two long slender 
ones descend upon the radius, under the extensor muscles, to 
which they give branches in their course, as low as the front of 
the knee, and there end in ramifications about and into the joint, 
anastomosing with others coming from the radial. 

The radial artery, the principal division of the humeral, 
continues its descent along the radius, inclining as it descends 
from the inner to the back part of that bone ; so that if it were 
purposed to cut down upon it about the middle of the arm, the 
incision should correspond in a line with the inner edge of the 
radius, from which, to expose the vessel, the faschia must be 
first detached, and afterwards the flexor metacarpi intemus. The 
radial nerve, which in this place accompanies it, runs upon its 
outer side, but subsequently gets behind it. A short way above 
the knee, it splits into the metacarpal arteries. It gives off — 

1 . Small vessels to the elbow-joint. 2. Various branches to the 
flexor muscles during its course. 3. The medullary artery of the 
radius, at about one fourth of the length of the bone downward. 

The small metacarpal artery descends, within a cellular 
sheath, along the inner and back part of the knee, more out- 
wardly situated than the large one, from which it is separated 
by the posterior annular ligament. It continues its descent 
along with the metacarpal vein (which runs to its inner side) 
■until it arrives below the knee, where it bifurcates and transihits 
its divisions down upon the front of the suspensory ligament — 
between it and the cannon-bone. It sends off — 1. Cutaneous 
branches over the front of the knee, which anastomose with the 
spiral. 2. Ramifications to the front of the cannon. 3. To 
the suspensory ligament. 

The large metacarpal artery, which may be regarded as 



CIRCULATORY SYSTEM. 


185 


the continuation of the radial trunk, (JOntinues its course down 
‘■*-0 leo- by the side of the tendo perforatus, passing along with it 
' , .tnee under the posterior annular ligament, but inclosed 
'U a cellular sheath of its own. As it proceeds, it inclines 
j the side of the tendo perforans, and, in approaching the fet- 
lock, gets in advance of that tendon. Immediately above the 
joint, where it is situated between the tendo perforans and the 
suspensory ligament, it splits into three vessels. The middle 
division slides into the interval between the bifurcated termina- 
tions of the ligament, and between them and the bone forms a 
transverse arch, from which three recurrent arteries retrace in 
a flexuous line the suspensory ligament, and form communica- 
tions with the small metacarpal artery : the lateral divisions be- 
come the plantar arteries. From the arch, below, come off two 
lateral branches which descend into the joint. 

The plantar arteries,* one ^external, one internal, in the 
fore extremity result from the bifurcation of the metacarpal, in 
the hind from that of the metatarsal artery : I prefer this appel- 
lation for them, because it denotes their destination at once, and 
because it saves us the useless division of a trunk only six inches 
in length into three nominal arteries; and because our de- 
scriptions and memories are not clogged by it as they are by 
the large pastern,^^ and the small pastern,^^ and the coffin 
arteries.^^ Their general distribution is the same both in the 
fore and hind feet. 

The plantar arteries, in emerging from their common origin 
behind the flexor tendons, describe two sides of the figure of a 
triangle, the base of which, turned downward, is represented by 
a line drawn across the backs of the sesamoid bones, the apex 
being the point of bifurcation. They descend the fetlock upon 
the outer sides of the sesamoids, in company with their corre- 
spondent veins wliich run in front of them, and with the plantar 
nerves which proceed behind them ; in this part of their course, 
they describe correlative curves outward, to conform to the pro- 
minences of the fetlock, and henceforward continue to pursue pre- 
cisely the same uniformity both in course and distribution, so that 
we need only in the progress of our description make mention of one. 
Tn its passage over the sesamoid, the outer edge of that bone is 
found to rise between the vessel and the flexor tendon ; but in quit- 
ting the fetlock, the artery again approaches the tendo perforatus, 
and subsequently runs alongside of it to its implantation in the 
head of the os coronse, at which place the artery sinks down behind 
the cartilage into the substance of what is called the fatty frog.^^ 
Inclining forward in its subsequent descent, the artery next passes 
the inner and upper extremity of the ala of the os pedis, where it 
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enters a groove scooped in that bone^ and is conducted obliquely 
forward and inward, into the foramen in the posterior concavity 
of the bone. Here we lose sight of it altogether — the knife and 
forceps no longer avail us to discover its progress and destination : 
either the bone must be chiselled away, or (the vessels being pre- 
viously injected) be eroded by maceration in an acid. We shall 
then detect the artery in the interior of the coffin-bone, making a 
turn outward again, and subsequently another inward, in the 
course of which, meeting with its fellow, the two trunks coalesce, 
and in so doing form an arterial semicircle corresponding to the 
circumferent line of the edge of the os pedis, which has been 
very properly named by the Professor, the cir cuius arteriosus.^ 
Tlie plantar vessels and nerves are invested in the course of their 
descent to the foot by cellular substance, which binds them loosely 
to the parts contiguous, whereto they pass. This accounts for 
their canals being flexuous when distended with injection, or when 
the foot is flexed upon the fetlock ; a circumstance that seems to 
have escaped the notice of writers on the foot. The branches of 
the plantar artery are many and important. After detaching some 
small ramifications inwardly to the fetlock, posteriorly to the flexor 
tendons, which anastomose with their fellows, and anteriorly to 
the extensor tendon, which are also anastomotic, it sends off — 

1. The perpendicular artery, a little above the middle of 
the os suffraginis: a slender branch that descends upon the 
side of the bone, inclining forward, and ends in the space above 
the coronary ligament in anastomosis with its fellow, forming 
an arch, presenting its convexity downward, called the super- 
ficial coronary y from which emanate about eighteen small de- 
scending arteries that run down over the coronary plexus of veins, 
whose principal function, it is said, is to secrete the crust.^^ I 
would beg to remark here, however, that, although I believe 
what I give to be the ordinary arrangement of these arteries, 
there is so much variation to be found in different subjects, that 
I cannot vouch for the unexceptionable correctness of this de- 
scription, however I may stand amenable for its general accuracy. 
The plantar trunk having detached various small unimportant 
branches backward, the great design of which appears to have 
been to preserve free and uninterrupted intercourse with the 
opposite trunk, it next sends off, below the pastern-joint, 

2. The transverse artery, which proceeds directly across 
the front of the os coronse, underneath the extensor tendon, to 
j oin its fellow branch from the other side, the two together form- 
ing the superior coronary circle : this pours most of its blood 
through two short lateral conduits, the communicating arteries y 
♦ Professor Coleman, * On the Foot of the Horse,* vol. ii. 
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into the inferior coronary artery ; though other short twigs are 
sent both upward and downward from it. 

The above two, just described, may be considered as the ante- 
rior branches of importance : we now proceed to those arising 
posteriorly : the first we need notice particularly is — 

3. The artery of the frog. It comes off opposite to the 
pastern-joint, and descends obliquely inward through the sub- 
stance of the fatty frog, wherein it bifurcates: both divisions 
take nearly the same direction, one passing down upon the side 
of the cleft along which it continues, distributing branches in its 
course to the toe of the frog, and forming eommunications with 
the vessels of the sole ; the other ramifies over the heel of the 
frog, and sends branches outward to the cartilages. 

4. The lateral laminal artery leaves the trunk just as 
the latter reaches the os pedis, passes through the foramen in 
the ala, and proceeds within a superficial groove to the front of 
the foot, distributing branches upward and downward to the 
laminae, and disappearing through a small foramen in the an- 
terior and lateral part of the coffin, whose substance it enters 
in order to form a communication with the circulus arteriosus. 
From this vessel a branch descends upon the side of the bone to 
join the circumflex artery. 

5. The circulus arteriosus, resulting from the coalition of 
the main trunks, preserves, to a certain extent around the toe of 
the coffin, the same curve interiorly that is made by the exterior 
edge of the bone itself, at the distance of about an inch above it. 
From the circulus arise two principal sets of vessels. 

1 . The anterior laminal arteries, numerous, small, short 
branches springing from the front of the circulus, and making 
their exit through the various foramina in the -front and sides of 
the coffin, to ramify among the laminae, and anastomose with 
the descending and lateral coffin arteries. 

2. The inferior communicating arteries, thirteen, and 
sometimes fourteen,^ ^ in number, according to the Professor, 
arise from the convexity of the circulus arteriosus, and descend 
through the foramina in front of the coffin, a little above its 
boundary edge : having made their exit, they continue the same 
direction to gain the extreme edge, around which they are all 
received by the 

3. Circumflex artery, which is commonly described as 
encircling the toe of the coffin-bone. Then again, from this 
vessel spring 

The solar arteries (which may be so named, as well from 
their radiated arrangement, ^ from their destination), thirteen 
or fourteen in number, though they run from the same channel, 
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do not take their origin immediately opposite the termination 
of the vessels into the circulus arteriosus/^ They are destined 
for the supply of the sole, upon which they run in radii, at 
pretty equal distances, whose common centre is the toe of the 
frog, where they end in communications with the arteries be- 
longing to that body. 

The Carotid Arteries, 

The right arteria innominata (having detached seven branches 
which difer but unimportantly in their mode of origin, and not at 
all in their general course and distribution, from the seven arte- 
ries into which the left division resolves itself) becomes the com- 
mon carotid : a vessel of large caliber, about an inch in length, 
emerging through the upper part of the anterior opening of the 
chest, having the trachea between it and the spine, above ; the 
vena cava anterior, below it ; and dividing, as it quits the cavity, 
into the right and left carotids, 'fhese arteries bend upward from 
their origin, diverging as they ascend along the neck so as to 
leave a space between them for the windpipe, which they closely 
embrace and cling to for the first part of their course : towards 
the middle of the neck, however, we find them gradually inclining, 
as they ascend, to the posterior and lateral borders of that tube, 
a line of direction they preserve during the remainder of their 
course.* Having reached the top of the larynx, the carotid of 
either side splits into three divisions — the external and internal 
carotids, and the ramus anastomoticus : at which place, though 
the trunk itself is found deeply lodged in soft parts, yet its situ- 
ation is well indicated by the larynx (with which it is in contact) 
below ; the transverse process of the atlas, above ; the angle of 
the jaw a little in advance of it ; and the coronoid process farther 
removed above and before it. A deep incision corresponding to 
the posterior border of the stylo-maxillaris, would sever the vessel 
at or very close to its division. The carotid detaches — 1. Several 
unimportant muscular branches in its progress up the neck. 
2. The thyroideal artery, coming off opposite to the top ring of 
the trachea : a branch of no mean size, which turns round the 
windpipe and enters the substance of the thyroid gland. In its 
way, the thyroideal furnishes the laryngeal, a small artery that 
perforates the ligament uniting the cricoid and thyroid cartilages, 

* The carotids lie more deeply the higher they proceed up the neck : each 
is covered by the sterno-maxillaris ; and the readiest way to find the vessel 
is to make a cut along the upper border of this muscle, and depress it with the 
finger or handle of the knife. The artery is separated ’; except at the bottom 
of the neck, from the jugular vein by a thin partition of muscular fibres ; the 
par vagum accompanies it outwardly, and the sympathetic nerve runs between 
the two. 
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and is dispersed upon the membrane lining the larynx : in some 
instances, however, this forms a branch of the main trunk. The 
common division of the carotid is into the three vessels just 
named; but not infrequently we meet with a fourth coming 
from the point of ramification, the additional one being the facial 
artery ; and, occasionally, we only find a simple bifurcation of 
the vessel into the external and internal carotids. 

The External Carotid Artery 

Is the large division, the one that looks like the continuation 
of the trunk of the common carotid itself. It takes a flexuous 
course : first it curves downward behind the angle of the jaw, 
where it crosses the insertion of the stylo-maxillaris, by which it 
seems defended from injur jr ; next it makes a curve upward and 
forward, crosses the membranous sac of the fauces, and passes 
between the stylo-maxillaris and cornu of the os hyoides, deeply 
buried under the parotid gland ; lastly, it makes a third curve, 
directing it forward along the posterior border of the branch of 
the jaw, and to that it subsequently corresponds in its course 
untd it bifurcates, which it does immediately behind the neck 
of the condyle. This vessel is so bedded in glandular substance, 
surrounded by venous and nervous trunks, and protected by 
neighbouring bony prominences and muscles, that but a small, 
and that the upper, portion of it is safely accessible to the 
knife : rather more than an inch below and behind the condyle, 
it is comparatively superficially lodged, being there only covered 
by the anterior thin border of the parotid and a thick aponeu- 
rosis, in addition to the common integuments. We reckon 
eight branches from it. 

1. Submaxillary artery: it comes off behind the cornu of 
the os hyoides, just as the vessel is going to make its second 
curve, and ranks next in size to the carotid itself. It takes an 
oblique course downward and forward within the submaxillary 
space, preserving at first the line of the cornu; afterwards it 
crosses the lower portion of the pterygoideus, and reaches the 
posterior border of the branch of the jaw (about one third of its 
length downward), round which it turns to mount upon the face : 
in making this turn it becomes subcutaneous, distinctly per- 
ceptible to the feel, and (from being in contact with the bone) 
very conveniently compressible, on which account, it is the vessel 
ordinarily selected to convey a knowledge of the state of the pulse* 
In ascending upon the face, it corresponds to the anterior border 
of the masseter; but before it reaches the alveolar processes it 
espds, by a pretty equal division, in the facial and inferior labial 
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arteries* Its branches are — a* The descending pharyngeal, which 
mounts obliquely over the cornu of the os hyoides, and ramifies 
upon the side of the pharynx, giving off commonly a la^ngeal 
twig or two in its way, and another to the velum, which in some 
instances is derived from the submaxillary itself, i. Various 
inconsiderable branches to the pterygoid muscle and parotid 
gland, c. The lingual, nearly or quite equal in ma^itude to 
the submaxillary itself. It first bends its course obliquely in- 
ward, detaching a few twigs into the submaxillary space; it 
then splits into two arteries, the ranine and the sublingual. The 
ranine, the larger one, the apparent continuation of the lingual, 
turns downward and proceeds in a flexuous manner along the 
under part of the tongue, serpentining between the muscles, and 
transmitting many branches into the interior : it continues of 
large size even to the tip of the organ, wherein its extreme 
ramifications are expended. Its ramifications, I believe, have 
no anastomosis in ordinary cases with those of its fellow on the 
other side ; though I have a head now before me in which I 
find the two ranine arteries communicating by a large cross 
branch at the root of the tongue. The sublingual branch winds 
along the under and outer border of the tongue, preserving a 
more superficial course than the former. It supplies the sub- 
lingual gland, and distributes its longer ramifications over the 
membrane and papillae of the tongue, d. The submental artery 
leaves the submaxillary contiguously to the internal side of the 
jaw, a little before the latter vessel begins to make its turn. It 
follows the course of the branch of the jaw, nearly preserving 
the line of its middle, detaching twigs principally to the ptery- 
goideus and mylo-hyoideus, and transmitting its furthest rami- 
fications into the substance of the gums internally, e. Anterior 
masseter branches, one large, or two or three small vessels, com- 
ing off in the course of the ascent of the trunk upon the face. 

/, The inferior labial artery courses the side of the jaw, 
occupying nearly the same site externally to what the submental 
does internally, invested in the cellular and fleshy substance 
belonging to the retractor labii. It is principally destined for 
the supply of the glandular substance of the under lip, wherein 
it anastomoses with its fellow vessel. It gives off — a. Slender 
ramifications to the investing cellular substance, b. Buccinator 
arteries, c, A large branch to the angle of the mouth, which 
distributes buccal twigs in its course, and then bifurcates, sending 
its divisions respectively to the upper and under lips, along their 
lateral borders : these form the superior and inferior coronary 
wteri^ of the lips, 

“■ FACIAL ARTERY asceuds upon the side of the face, 
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with an inclination forward and downward, crossing the bucci* 
nator muscle a little in advance of the anterior border of the 
masseter. Having run as high as the level of the bony ridge 
from which the masseter arises, it detaches a large branch, and 
then winds upward and spreads into an arborescent expansion 
upon the upper and fore part of the face. «. It mostly sends 
one or two masseter branches backward. A. Buccal twigs from 
both sides, c. The superior labial, the branch whose origin has 
just been shown, takes its course below the false nostril, to 
which it sends ramifications, to the upper lip, wherein it anas- 
tomoses with the terminating branches of the palatine arteries 
and also with its fellow, d. Long slender branches, commonly 
two, to the false nostrils, e. Terminating ramifications to the 
cellular substance and skin covering the fore part of the face, 
which anastomose with othprs making their exit from the infra- 
orbitar foramen, and also with ^me straggling twigs escaping 
from the cavity of the orbit. 

2. The parotideal branches are those we may consider 
next to the submaxillary branch of the external carotid. They 
are too variable in number, size, and mode of origin to admit of 
special description : they come oflf* as the vessel continues its 
course under the gland. 

3. A large branch, internally, to the pterygoideus. 

4. One much longer, externally, the posterior masseter artery, 

5. The posterior auricular commonly comes off from 
the external carotid immediately opposite to the last-mentioned 
branch. It emerges from underneath the parotid gland, and as- 
cends in a direct line to the back of the concha of the ear, where 
it splits into three divisions, which thence proceed along its dor- 
sum to its tip, distributing branches right and left ; and these 
anastomose freely with one another, and likewise with the other 
auricular arteries, and thereby form a beautiful vascular net-work. 
It also gives branches to the parotid gland, to the muscles of the 
concha, the meatus auditorius extemus, and membrana tympani. 

6. The temporal artery, the anterior auricular, and the 
internal mcuvillary, may be considered as the terminatingbranches 
of the external carotid. The temporal leaves the trunk just as it 
is issuing from the depth of the parotid gland, and then curves 
upward and forward around the neck of the jaw, a little below 
the condyle, which serves as a guide to cut down upon it ; from 
this, it runs in a straight line towards the outer circumference of 
the orbit, opposite to which margin it dips into the substance of 
the masseter, and so eludes further trace without the aid of dis- 
section. We find it henceforward corresponding in course to 

line of the maxillary ridge, sending branches down into 
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muscle^ and freely anastomosing witli the anterior and internal 
masseter arteries. 

1 . The anterior auricular artery^ arising in common 
with the former^ inclines in an opposite direction, upward and 
backward, and is deeply seated at first under the parotid gland. 
It ascends to the fore part of the root of the ear, and ends - in 
short ramifications to the anterior muscles of the concha, and 
in other superficial ones which anastomose with the anterior auri- 
cular arteries. It sends off — a. Branches to the temporal muscle. 
h. An internal auricular branch, which enters the concha, c. A 
subcutaneous branch, which descends upon the forehead and 
anastomoses with the supra-orbitar arteries. 

8. The internal maxillary artery originates deeply 
buried on the inner side of the articulation of the jaw, a little 
below the condyle, between the neck of the inferior maxilla and 
the upper portion of the cornu^of the os hyoides. It pursues a 
winding course, first bending inward then downward, to the 
bottom of the orbit, where it splits into four arteries. In its way 
to the orbit, it gives ofi‘ — a. Deep temporal branches : several 
small arteries, variable in number, some of which run into the 
pterygoid muscle, while others, longer ones, ascend in the space 
behind the orbit, ramifying within the adipose matter there, and 
penetrating the lower portion of the temporal muscle. 

6. Long slender twigs to the soft palate, to the ear, and to 
the articulation of the jaw. 

c. The inferior maxillary, a small artery of considerable 
length, which creeps down the branch of the jaw, crossing the 
pterygoid muscle, to enter the foramen maxillare superius in 
company with the nerve of the same name ; within which canal 
it distributes branches to the roots of the molar teeth and to the 
diploe, and afterwards makes its exit, greatly diminished in size, 
through the foramen maxillare inferius, upon the side of the 
mouth, where it becomes lost in anastomosis with the inferior 
labial artery : in some instances, the latter artery sends a twig 
into this hole in place of one coming out. The vessels in which 
the internal maxillary terminates are — 

rf. The supra-orbitar artery, which traverses the upper and 
inner part of the roof of the orbit, and leaves the cavity through 
the foramen supra-orbitarium, and is lost in slender ramifications 
in the cellular membrane upon the forehead, anastomosing with 
the temporal branches of the anterior auricular and the ascend- 
ing deep temporal arteries. 

e. The ocular, under which name are included a bunch of 
arteries arising from the bottom of the orbit, distributed to the 

4-Vio Tniianlpa nf fbft frlohfi. and to thft 
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lachrymal gland, eyelids, and ductus ad nasum. One in parti- 
cular, larger than the others, named the lateral nasal branch, 
enters the cavity of the cranium through the foramen orbitale in- 
ternum, and after formingacommunication therewith the anterior 
cerebral artery, turns round and enters the nose through the eth- 
moidal cells to be dispersed upon the Schneiderian membrane. 

/. The infra-orhitar, a considerable branch entering the infra- 
orbitar canal, in order to supply the anterior molar teeth and 
medullary substance of the bone with blood : having served this 
purpose, it sends its remaining twigs out upon the cheek, through 
the maxillary hole there, whereupon they anastomose with the 
ramifications of the facial artery. 

g. The palato-maooiUary , the largest of the terminating divisions 
of the inferior maxillary artery, enters the foramen palatinum 
superius, descends through the palatine canal, reappears upon the 
roof of the palate, and follows ^e tract of the palatine groove, 
some short distance removed from the sides of the molar teeth, 
out of which, inferiorly, it makes a curve inward, just above the 
roots of the front teeth, to take its passage through the foramen 
incisivum, to reach the front of the jaw, there to join its fellow. 
From this remarkable arterial union issue several branches, some 
of which run down to supply the glandular structure of the upper 
lip, while others are directed upwards upon the external nares : 
the deeper-seated ones penetrate the dilatator narium and depres- 
sor labii superioris ; and many of them anastomose with the ter- 
minating ramifications of the superior labial artery. This vessel 
gives off some few branches to parts at the back of the orbit, 
before it enters the foramen; and other short twigs, as it courses 
the palate. — Sportsmen and farriers have a practiije of cutting 
through the bars and severing the palato-maxillary, in order to 
detract blood on any occasion of emergency : the artery, however, 
seldom bleeds much — it soon retracts into its cellidar case, and 
forms a coagulum ; and this renders the operation, in a general 
way, both ineffectual and harmless. 

The second and smallest division of the carotid, is the 

Ramtis Anastomoticus, 

It leaves the trunk of the carotid, commonly at the angle 
formed by the external and internal carotids, crossing the latter 
in proceeding to the spine. Deeply seated beneath the parotid 
gland, in its course it describes an arc backward, which, in the 
ordinary position of the head, nearly corresponds to the under 
border of the stylo-maxiUaris. From below the coronoid procet^, 
it turns under the transverse process of the atlas, where it joins 
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the vertebral artery, as soon as the latter has emerged from the 
foramen in that bone. From about the middle of the arch 
comes off. 

The occipital artery, a vessel nearly equal in magnitude 
to the trunk itself, which pursues a flexuous course to the occiput, 
first ascending upon the coronoid process, and then climbing the 
occipital ridge to reach the vertex. Its branches are^ — a. A long, 
slender, deep-seated one, that mounts upward and enters the cra- 
nium through the foramen lacerum to be dispersed upon the 
dura mater, though this is sometimes a branch from the anasto- 
motic trunk itself, b. Twigs forwarded to the temporal muscle, 
c. Terminating ramifications to the straight and oblique muscles 
of the occiput. 

The third division of the carotid is the 

Internal Car^otid Artery, 

This vessel, whose caliber is not more than half that of the 
external carotid, is originally deeply lodged within the submax- 
illary space, whence it ascends to the base of the skull, crossing 
the upper extremity of the cornu of the os hyoides, inwardly, in 
its course, which is rendered remarkable by several tortuous turns: 
it first curves backward, next inward, then upward, and lastly 
forward, to reach the anterior part of the foramen lacerum, through 
which it enters the cavity of the cranium. It is accompanied in 
its way by one of the principal branches of the jugular vein, by 
the eighth pair of nerves, and by the sympathetic nerve. At its 
entrance into the skull, we find the artery lodged within the 
cavernous sinus, wherein it makes two more turns, one forward, 
the other inward, from which last flexure comes off a vessel 
named the 

1. Arteria communicans. — ^This runs in a direction up- 
ward and backward, passing under the crura cerebri, to join the 
basilar, with which it makes one continued vessel, thus forming 
one side of the circulvs arteriosus — to be presently described. 
After having given off this branch, the internal carotid pierces the 
dura mater, and continues its course upward, alongside of the 
optic nerve, and immediately over the optic decussation splitsinto 
four principal divisions. At the point of division, however, or 
prior to it, are sent off— 2. Two or three long branches of small 
size, which run forward and spread their ramifications upon the 
anterior and inferior portions of the dura mater. 

Its four divisions or remaining branches are— 

8. The anterior cerebral; which advances by the side 
of the optic nerve, and in front of its decussation transmits a 
l^mdderable branch across, whichunites with asimilar one coming 
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from the opposite division^ thereby forming a vessel nearly equal 
in size to the internal carotid itself, named the arteria corporis 
callosi : this is reflected upward and forward around the corpus 
callosum, and pursues through its entire length the tract of the 
raphe, detaching as it proceeds numerous lateral twigs for the 
supply of the corpus. The anterior cerebral artery now subdivides 
into several branches, which, with the exception of one, are dis- 
tributed over the anterior lobes of the brain. This one. 

The ophthalmic artery , leaves the cranium through.the foramen 
lacerum orbitale, in company with the nerve of the same name, 
and at the bottom of the orbit, after forming some anastomoses 
with the orbital artery y furnishes a twig to the lachrymal gland, 
long ciliary arteries to the choroid coat and iris, and the central 
artery to the retina. 

3 and 4. The middle arteries op the cerebrum. — 
These vessels come oflP directly opposite to each other at right 
angles from the trunk, take a flexuous passage between the 
anterior and middle lobes, and ramify extensively within their 
substance. * 

5. The internal artery of the cerebrum ; which arises 
a little higher than the former, pursues the course of the tactus 
opticus, and winds round to the tubercula quadrigemina. 

The remaining vessels of the brain are derived from the 

Vertebral Artery, 

This artery enters the cranial cavity through the foramen mag- 
num, and mounts upon the cuneiform process of the occipital 
bone, where, about opposite to the middle of the medulla ob- 
longata, it unites with its fellow, the two forming a single 
trunk denominated the basilar artery. The vertebral itself 
gives off — 1. Posterior arteries to the dura mater. 2. Ramifi- 
cations to the medulla oblongata. 

The BASILAR artery sends off — 

1. The posterior arteries op the cerebellum; which 
leave it as it passes under the medulla oblongata, wind up- 
ward around that body, and cross over to the cerebellum, to the 
posterior portions of which they are distributed. — The basilar 
artery then continues its course under the tuber annulare, de- 
taching lateral branches as it advances, and from that passes 
between the crura cerebri, where it bifurcates. Its bifurca- 
tions proceed but a short way before each of them subdivide 
into two vessels: one (2.) runs forward to meet the communi** 
eating artery ; the other is the 

3. Anterior artery op the cerebellum; which winds 
outward, around the crura cerebri, thence crosses to the oerebd- 
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lum, and is principally expended within its lateral lobM. -Be- 
low tlie origin of this vessel, from the sides of the artenal circle 
come off three or four considerable branches, the principal of 
which is the 

Posterior artery or the cerebrum. This rims ob- 
liquely backward, across the crus cerebri and tractus opticus, and 
afterwards mounts upon the posterior lobe of the cerebrum to 
distribute its ramifications. 

The circulus arteriosus, then {as we have seen), is formed, 
anteriorly, by the transverse branch of the anterior cerebral 
divisions; laterally, by the communicating arteries; and, pos- 
teriorly, by the bifurcations of the basilar artery. 

The Posterior Aorta, 

Considerably longer and of greater volume than the anterior 
aorta, is the main tmnk from which aje derived the arteries of the 
abdomen, pelvis, and posterior 'extremities, the posterior inter- 
costals, and some few of the thoracic arteries. It commences 
opposite to the fourth dorsal vertebra, and is there some little 
distance removed from the spine. From its origin, it makes a 
curve, first upward and then backward — having the pulmonary 
artery on its left, the termination of the windpipe on its right : 
having reached the bodies of the dorsal vertebrae, it enters the 
superior mediastinum, and afterwards directs its course straight 
along the spine, inclined to the left side — ^having now the oesopha- 
gus and vena azygos to its right, the thoracic duct to its left. 
The portion of the vessel within the cavity of the thorax, dis- 
tinguished as the THORACIC aorta, gives rise to many branches, 
but they are but small. 

1. The BRONCHIAL springs from the under part of the curva- 
ture of the trunk, bends its course downward and forward towards 
the root of the left bronchial tube, at which place it divides into 
two — ^the right and left bronchial arteries. These vessels pene- 
trate their respective lungs in company with the right and left 
bronchial tubes, to the branches of which they continue to cling 
in the course of their ramification within the substance of the 
parenchyma. 

2 , The cesophaoeal likewise springs from the concavity of 
the arch, near to the former, in some instances before it ; and 
proceeds backward and to the right, to reach the oesophagus. 
Here it splits into a superior and an inferior division; which both 
course the entire length of the oesophageal tube, distributing 
branches right and left over its surface, and terminating at the 
cardiac orifice in anastomosis with the gastric artery. 

8. The intercostals, the remaining branches, come off in 
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pairs froin the sides of the vessel, and are destined for the supply 
of those intercostal spaces posteriorly to the last which received a 
branch from the anterior intercostal artery. These arteries pre- 
serve the lines of the ribs, running close to their posterior borders, 
and expend themselves about the inferior parts of the thorax and 
abdomen in anastomosis with the internal pectoral and epigastric 
arteries. They furnish, near their origin, small branches which 
enter the vertebral canal through the spinal holes ; and also 
numerous muscular twigs during their course. 

Having detached these several small vessels, the posterior aorta 
continues its passage between the crura of the diaphragm into 
the cavity of the abdomen : in making its exit from the thorax, 
however, it gives rise to two other small arteries (or else to a 
single branch which afterwards forms two) named the 

Phrenic or diaphragmatic arteries, right and left. These 
vessels penetrate their rCspecljve crura, in whose substance 
they ramify, and ultimately expend themselves upon the chordi- 
form tendon. Within the abdomen, the aorta continues to be 
firmly attached to the spine through the medium of its several 
vessels and cellular covering, and thus proceeds, still inclined to 
the left side, as far as the last lumbar vertebra, underneath the 
body of which it splits into four large arterial trunks. Prior to 
this division, the abdominal aorta gives off — 

1. The c(eliac artery; which is nothing more than an 
indemonstrable stump, or rather common root, from which spring 
the splenic, gastric, and hepatic — arteries that in some instances 
have separate roots — whose origin is from the under part of the 
trunk, a little posteriorly to the issue of the phrenic. 

a. The splenic artery, the middlemost of the divisions of the 
coeliac, takes a winding course to the left side of the cavity, turns 
forward along the greater curvature of the stomach, running 
between that and the concave part of the spleen, and at length 
ends in the left gastric artery. Soon after its origin, it gives two 
or three twigs to the pancreas as it passes that gland ; many 
considerable branches to the spleen from the convexity of its 
flexure ; whilst from the concavity of it are passing smaller but 
longer branches upon the greater curvature of the stomach. It is 
prolonged beyond the tapering termination of the spleen, dis- 
tributing shorter branches to the stomach as it proceeds, and con- 
tinuing to encircle the organ towards its right extremity, from 
which is coming to inosculate with it the right gastric artery, 

b. The gastric artery, the smallest of the coeliac divisions, runs 
forward to the small curvature of the stomach, between the layers 
of the omentum, splitting before it reaches the organ into two 
branches that take the names of superior and inferior gostric : 
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these spread their ramifications, in an arborescent form, upon 
the upper and under surfaces of the stomach, and anastomose 
with those of the right and left gastric. 

c. The hepatic artery, the largest of the coeliac divisions, pro- 
ceeds in front of the pancreas to the right side of the cavity, and 
winds forward over the pyloric end of the stomach. It gives ofi* — 
a. Divers small branches to the pancreas, as it passes by the 
gland. /3. Near -the pylorus, it sends a considerable branch to 
the beginning of the duodenum, which, as soon as it reaches the 
intestine, bifurcates: one division, the duodenal, retrogrades along 
the gut, and ends in anastomosis with branches coming from the 
anterior mesenteric; the other, the right gastric, crossing the gut, 
proceeds to the gi’eat curvature of the stomach, where it inoscu- 
lates with the left gastric. The hepatic trunk itself is continued 
forward to the porta of the liver, where it divides into the right 
and left hepatic: the right, the la^rger and shorter one, after giving 
off a considerable branch to the portio media, turns back to reach 
the right lobe ; the left also gives off a branch or two to the 
middle portion, but they are but small, and then runs to the left, 
along the left fissure, to penetrate the other lobe. 

2. The anterior or great mesenteric is the next vessel 
to the coeliac, a little behind which it is issuing from the under 
part of the posterior aorta. The trunk of this artery is ex- 
tremely short ; but it is of large size — aneurismal indeed in the 
ass species — and is the parent stock of a numerous collection of 
extensive ramifications. From its origin it passes directly down- 
ward within the layers of the mesentery, detaching from behind 
some slender twigs to the pancreas in its descent, and soon sud- 
denly resolves itself into a set of branches, of very large size com- 
pared with the trunk (commonly from eight to twelve in number), 
varying in length and caliber, from which are derived — a, A 
branch that runs to the duodenum, within the concavity of which 
it divides into two small ones, which turn in opposite directions 
and form arches; one by union with the duodenal artery, the other 
with the next mesenteric, from the convexities of which arise other 
small transverse branches, which encircle the intestine and ramify 
to great minuteness under its peritoneal covering, forming alto- 
gether a beautiful vascular net-work, b, A collection of branches 
of considerable length, more uniform than the rest, run backward 
for the supply of the other small guts ; these in like manner run 
in arches and inosculate, and furnish an abundant supply of 
nutrient and secerning vessels, c. Two branchesi shorter than 
the other proceed to the cmcum caput coli, whence they run 
along the sides of the ccecfum, sending off numerous transverse 
branches which encircle the gut and anastomose freely with each 
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other, d. Several long and short branches to the colon, which 
furnish with lateral ramifications, distributed after the same 
manner, the coecal portion of the gut, and its two great flexures 
or arches : the last of these branches, which is directed towards 
the sigmoid flexure, is met in anastomosis by the first of the 
posterior mesenteric. 

3. The renal or emulgent arteries leave the aorta at 
right angles, one on each side, directly opposite each other, either 
about the same place as or somewhat posteriorly to the origin of 
the preceding vessel. They pass directly outward in straight 
lines, and each enters the notch of its appropriate kidney, and 
therein splits into three or four large divisions which penetrate 
the glandular substance. The right is the longer one, in conse- 
quence of the inclination of the aorta to the left side, and its 
having to cross the vena cava posterior in its course. Both fur- 
nish in their way — a. Twigs to the enveloping adipose membrane. 
b. A small artery destined* for the supply of the capsula renalis ; 
in some instances this last vessel comes from the aorta; rarely, 
from the anterior mesenteric. 

4. The spermatic arteries, right and left, in comparison 
to their diameter, are the longest vessels in the body, springing 
near to each other from the under part of the aorta, about midway 
between the origin of the renal arteries and its bifurcation: in some 
instances these vessels come from the posterior mesenteric. They 
pursue divergent and flexuous courses backward, pass out of the 
abdomen at the internal abdominal rings, and enter into the con- 
stitution of the chords with which they proceed to the testicles. 
In the female, these arteries run within the layers of the broad 
ligaments to the ovaries, to which they are principally distri- 
buted ; but they also transmit branches to the Fallopian tubes 
and to the horns of the uterus. 

5. The posterior or small mesenteric, the last of the 
abdominal arteries, a much longer vessel than the anterior me- 
senteric, likewise comes from the under part of the aorta, and 
commonly very near to the roots of the spermatic arteries. It 
descends within the folds of the mesocolon, and distributes its 
principal branches to the left — to the sigmoid flexure of the 
colon ; the others run backward and ram^ upon the anterior 
portion of the rectum : their arrangement and distribution are 
similar to the colic ramifications of the anterior mesenteric. 
The anterior division anastomoses with the posterior of the great 
mesenteric ; and the posterior forms communications with the 
other arteries supplying the rectum. 

6. Five or six pairs or lumbar arteries (according 
with the number of vertebrae) are also furnished by the posterior 



The Internal Iliac Arteries 

Are the product of a kind of second bifurcation; for there is still 
a continuation of the trunk of the aoi;ta after it has given off the 
external iliacs : and this forms a temarkable difference between it 
and the division of the corresponding vessel in the human subject, 
the horse having no common iliac arteries. The internal iliacs are 
larger than the external, but extremely short. They diverge from 
the parent trunk, backward and outward, and hardly quit the 
body of the vertebra before each gives off a large branch, the 
artery of the bulb ; the vessel continues a little further, and by the 
side of the sacral articulation splits into tliree nearly equal 
divisions, — ^the obturator, gluteal, and lateral sacral arteries. 

The artery of the bulb springs from the under and outer 
part of the internal iliac, and proceeds in its course backward 
between the trunk of the artery and the external iliac vein, which 
latter at the same time is a little above it. It next makes a sweep 
backward, around the sides of the pelvis (to which it is closely 
bound by peritoneum and cellular adhesions) ; then insinuates 
itself between the laminae of the sacro sciatic ligament, and con- 
tinues along the upper border of the ischium to the ischial arch, 
the side of which it turns round to reach the bulb of the penis, 
wherein it terminates. In the female, this artery sends its termi- 
nating branches to the bulb of the vagina and lining membrane of 
that canal. Its branches are — I. The umbilical artery, or rather 
the remains of that vessel which in the foetus nearly equalled in 
size the iliac arteries themselves, and was surpassed by none in 
regard of importance. In the young subject these vessels com- 
monly remain pervious as far as the bladder ; but in process of 
time they degenerate into the round ligaments of the bladder ; in 
the description of which organ further notice will be taken of 
them. 2. Sxmdry small vesical branches, in passing, to the 
bladder. 3. In leaving the pelvis, the prostatic artery, which 
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detaches twigs to the vesiculse seminales^ but distributes its 
ultimate ramifications to the prostates. 4. Divers branches^ 
anal and perineal, to the posterior portion of the rectum, anus, 
and parts composing the perineum. 

The obturator artery, the lowermost of the divisions of 
the internal iliac, corresponds in the first part of its course to the 
brim of the pelvis, in which it is accompanied by the crural 
nerve : it subsequently inclines upward to gain the posterior nook 
of the foramen obturatorium vel magnum, and there gains exit 
through the perforation in the obturator ligament. It now turns 
round the branch of the ischium, and on the front of that bone 
ends in division into the ischiatic, pubic, and internal pudic 
arteries. Its branches are — 1. The arteria innominata, one of 
very large dimensions, which comes oS not far from its origin from 
the iliac. This proceeds backward and outward, close under the 
pelvic margin, crossing obliquely the external iliac artery and the 
psoae and iliacus muscles, and dips deeply into the substance of 
the haunch, wherein it sends branches downward to the rectus, 
upward to the tensor vaginse. 2. Ramifications to the obturator 
muscles and ligament, in passing through the foramen. Its 
divisions or remaining branches are — 8. The ischiatic, which 
turns down upon the back of the haunch,^assing opposite to the 
hip-joint, and distributes its branches to the triceps. 4. The pubic 
runs backward along the branch of the ischium, and expends 
itself in the large head of that muscle. 5. The internal pudic 
artery turns inward and backward, around the ischial arch to the 
root of the penis, where it splits into two sets of branches, a. 
One set penetrate and end in the crus penis, b. Two or three 
branches belonging to the other set run further forward, and pierce 
the fibrous case of the corpus cavemosum. c. One or two slender 
branches of the same run along the dorsum penis, d. Another 
accompanies the pudic nerve to the extremity of the organ, 
c. Besides which there are sundry cutaneous twigs. 

The gluteal artery, the middlemost of the iliac divisions, 
shortly after its origin leaves the pelvis through the hole in the 
sacro-sciatic ligament, at the anterior nook of the notch, in com- 
pany with the sciatic nerve, which runs behind it : immediately 
that it has made its exit, it splits into two or three branches of 
large size, whose ramifications are destined principally for the 
gluteal muscles, though some descend to aid in the supply of 
the posterior femoral muscles. 

The lateral sacral artery proceeds directly backward, 
along the side of the sacrum, to which being closely bound by 
cellidar adhesion it necessarily takes the slight curve of that bone: 
having reached the coccyx, it splits into two long, slender, termi* 
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nating branches. It furnishes — 1. Sacrospinal branches, five or 
six iir number, which enter the spinal canal through the internal 
sacral foramina. 2. The perineal artery j a branch as large as, 
or even larger than, the trunk itself, of which it might be more 
correctly, perhaps, considered as the continuation; and which soon 
divides into several ramifications, of which — a. many run to the 
gluteal muscles ; b, while others descend upon the back of the 
thigh ; c, and a third set are distributed to the anal muscles, and 
to the skin and cellular substance of the perineum. 3. The 
lateral coccygeal artery, one of the terminating branches of the la- 
teral sacral, runs close to the side of the os coccygis, even to its 
extreme, point, preserving the line of direction of the spine, 
diminishing in diameter as it recedes, and distributing numerous 
branches laterally to the coccygeal muscles. 4, The inferior 
coccygeal artery, rather larger than the lateral, takes the same 
correlative course along the inferior and lateral part of the bone, 
and may also be traced to the tip. It sends down a long slender 
twig or two to the anus : the remainder of its branches are dis- 
tributed to the coccygeal muscles. 

The middle sacral artery is a very inconsiderable branch 
coming oflT, generally, from the trunk of the posterior aorta at 
its angle of bifurcatijm into the internal iliacs. It is traceable 
for a httle way only, along the middle of the sacrum. 

The External Iliac Arteries, 

• Bight and left, result from (what may be significantly described 
as) first bifurcation of the posterior aorta ; which takes place 

underneath the body of the last of the lumbar vertebrae. They 
take the same oblique direction (outward and backward) as the 
internal iliac ; but they are less in diameter, and bear no compari- 
son in respect to length. The best guide to their situation is the 
brim of the pelvis ; considering the bowels to be removed, they 
are found running along this brink of the cavity, uncovered by 
anything but peritoneum, following the bony curvature outward 
to their termination ; which takes place upon the same brim, 
about midway between the symphysis pubis and anterior spinous 
process of the pelvis. Each vessel gives oflF — 

1. The circumflex artery of the ileum : a large branch 
that departs .from the outward side of the trunk, near its origin. 
It winds directly across the loins to the flank, covered only 
by peritoneum, crossing in its way the two psoas and the iliacus ; 
arriving in front of the anterior spinous process of the os inno- 
minatum, it splits into two vessels, which take opposite courses : 
one inclines backward, penetrating the transversalis, to which 
and to the originating portion of the internal oblique muscle 
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its ramifications are distributed ; the anterior and longer division 
curves forward between the transverse and internal oblique 
muscles, and sends its ramifications to them, but principally to 
the latter, with the exception of its idterior twigs, and they run on 
and form communications with the last intercost^s. These vessels 
also anastomose, among the muscles, with the lumbar arteries. 

2. The artery of the chord (which in other cases comes 
from the last-described branch, or from the aorta itself) arises 
from the under part of the vessel, a little further backward than 
the circumflex. This is a very slender vessel, but of sufficient 
length to reach, obliquely backward, the spermatic chord, and 
proceed with it through the inguinal canal, for the general sup- 
ply of its component parts. 

3. The arteria profunda femoris is a very large branch, 
and one that may be said by its origin to mark the limit of the 
iliac artery, posteriorly, and the femoral, anteriorly, and one also 
that may be considered to be giVbn off by either of these trunks 
at the place where they individually change their names. The 
profunda plunges at once into the tffick of the haunch, and there 
makes an oblique curve round the neck of the os femoris, passing 
under the short and long heads of the triceps. Having reached 
the posterior quarters, it sends its ramifications principally into 
the biceps. Prior to its dipping into the substance of the thigh, 
it gives rise to a large branch. 

The epigastric artery ; which at first makes a curve backward, 
downward, and outward, and in so doing turns round the in- 
ward margin of the internal ring, running at this time between 
the peritoneum and the tendon of the transversalis; next, it makes 
a sweep outward and subsequently upward, in the course of which 
it gradually insinuates itself between the disgregated tendinous 
fasciculi of this muscle until it at length is found pursuing its 
way between the transverse tendon and internal oblique muscle. 
It afterwards continues its passage forward, within the sheath of 
the rectus, along the upper and inner border of the muscle, fur- 
nishing as it proceeds ramifications from its sides, and at length 
ending in anastomosis with ramifications coming in a contrary 
direction from the internal pectoral. In passing the ring, it gives 
origin to a considerable branch which turns round the crescentic 
borders of the tendons forming that aperture, and then splits into 
several small arteries. Of these — a, A twig runs to the groin, 
and ramifies among the adipose membrane and absorbent glands 
there, b, A long slender branch makes its way to the ring, and 
descends upon the cremaster : this is furnished, however, in some 
instances by the external iliac, c. A subcutaneous twig to the 
thigh, d. The external pudic, the largest and longest of these 
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divisions (at least when this is their arrangement^ for the origin 
of these vessels is attended with much variety), runs forward, 
invested in the subcutaneous cellular substance of the scrotum, 
sending ramifications to the tunica vaginalis and the skin, and 
continuing forward upon the penis, where it inosculates with 
the superficial ramifications of the internal pudic. 

The Femoral Artery, 

Regarding the profunda femoris as a limb of the external 
iliac, we descend from the latter to the femoral artery, the direct 
continuation of the same trunk. This artery proceeds in an oblique 
direction down the haunch, preserving nearly, the line of its 
middle ; and so speedily afterwards disappears from our view, 
and from no part of it being made visible by the removal of the 
femoral faschia, that it would seem as if it directly plunged deep 
among the muscles of the thigh > this,*however, is by no means the 
case, for the upper half of the vessel may be considered, in an 
anatomical sense, as superficial : an incision carried along the 
anterior prominent border of the gracilis, detaching it from the 
sartorius, will (the latter being pushed forward) at any point in 
the upper half of the thigh, immediately expose the vessel.* The 
beginning of the femoral trunk, which is curved outward, is 
covered by lymphatic glands of the groin ; it is next overlapped 
by the thin posterior edge of the sartorius, and subsequently by 
the anterior border of the gracilis, running, rather below the 
middle of the thigh, within a triangular space formed by the 
approximation of the two ; here the vessel dips deeply into the 
muscular substance, having the long head of the triceps on its 
inner side, the bone on its outer, after which it takes its course 
between the heads of the gastrocnemius externus into the hollow 
at the back of the stifle, wherein we find it close to the joint, but 
nearer to the outer than the inner side : opposite to the head of the 
tibia it bifurcates into the anterior and posterior tibial arteries. 
The femoral trunk is accompanied by its vein, which courses at 
first behind, and afterwards gets to the outer side of it ; and by 
the principal branch of the crural curve, which runs for nearly 
one third of the way likewise along its outer side : they are all 
three invested in some loose cellular substance. Its anterior 
branches are — 1. The inguinal; one of large size arising in the 
groin, covered at its origin by the lymphatic glands, to which it 
sends twigs ; it then crosses under the sartorius, to which it also 

* The vena saphena major will prove a safe ^ide for the knife ; and the 
artery will be found most accessible at the place vmere that vessel ceases to be 
visible under the skin, or, in other words, ceases to be subcutaneous. 
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sends ramifications^ and gets between tbe vastus intemus and 
rectus, where it splits into two divisions which penetrate those 
muscles. 2. Three or four small branches to the sartorius. 
3. A long slender one to the side and front of the stifie. Its 
posterior branches are — 1. A considerable one to the gracilis, 
which detaches twigs to the long and short heads of the triceps. 

2. A small one that turns inwardly to the vastus intemus. 

3. A branch supplying both the long and large heads of the tri- 
ceps. 4. One that turns round the back of the bone, about the 
middle of the thigh, for the supply of the biceps. 5. One large 
or two smaller branches sent along the posterior border of the 
gastrocnemius externus, from which recurrent ramifications 
ascend to the triceps. At the back of the stifle come off the 
popliteal branches , four or five in number, taking opposite direc- 
tions, which are destined for the supply of the stifle-joint ; one 
runs down upon the posterior tibial muscles ; another, the recur- 
rent branchy climbs the back of the os femoris, and anastomoses 
with the descending ramifications of the profunda femoris. 

The Tibial ArteHes, 

Anterior 2 iX)A posteriory are to be regarded in no other light 
than the bifurcated continuation of the femoral trunk: this 
division takes place at the back of the head of the tibia. 

The posterior tibial artery, the smaller of the two, is 
curved outward at its origin ; it then descends through the pos- 
terior deep region of the thigh, inclining all the way, from the 
outer to«the inner side, at first running between the flexor pedis 
and the popliteus (which is behind it) ; subsequently between the 
former muscle and the flexor pedis accessorius ; and at length 
between the tendon of the last-named muscle and the inner, pos- 
terior, and inferior part of the body of the tibia. Just above the 
hock, it inclines inward again, and gets deep-seated between the 
lower end of the flexor pedis and the bone, where it ends in bifur- 
cation. Its branches are — 1. One, which comes off a short dis- 
tance from its origin, and runs into the flexor pedis. 2. The 
medullary y which enters the medullary foramen, in the upper 
and back part of the tibia. 3. Unimportant twigs to both the 
flexors. Of its terminating branches — the external one proceeds 
round the outside of the hock, ramifying there subcutaneously, 
and anastomosing with some articular twigs of the anterior tibial ; 
the internal continues down the leg over the tendon of the flexor 
pedis, within a cellular sheath formed between that tendon and 
the root of the os calcis, in company with the internal metatarsal 
' n^e, and creeps along the inner edge of the metatarsal bone, 
b^ween the flexor tendons and suspensory ligament, ending at 



206 


CIRCULATORY SYSTEM. 


the lower part of the cannon in divers small ramifications. At 
the hock, this artery sends off one or two recurrent branches, 
which ascend upon the back of the os calcis, and anastomose 
^ith others coming down from the posterior tibial. 

The anterior tibial artery no sooner leaves the common 
trunk, than it suddenly turns forward, and passes between the 
tibia and fibula towards the fore part of the thigh. Next we 
find it between two veins, crossing with very gradual obliquity 
the outer part of the bone to gain the front, which it does about 
midway between the stifle and hock ; it then continues to descend 
between the outer border of the flexor metatarsi and the bone 
until it reaches the front of the hock, where it makes another 
sweep outward, and ultimately arrives in the channel between the 
external and large metatarsal bones, in which situation it becomes 
the metatarsal artery. Its branches are — 1. Some small recur- 
rent articular, ascending to the stifte and communicating with 
the popliteal branches. 2. Various muscular branches, in its 
course down the thigh. 3. Divers, small, articular and cuta- 
neous branches, as it obliquely winds from the front of the hock 
to its outer and anterior part. 4. A slender metatarsal artery 
which descends upon the front of the cannon, in close connection 
with the bone, along the inner border of the extensor tendon, 
whose ramifications, mostly cutaneous, are distributed over the 
inner and fore part of the leg, the terminating ones reaching as 
low as the fetlock. 

The metatarsal artery pursues its course, unaccompanied 
by any vein, along its (above-noticed) channel, for two thirds 
or thereabouts of the length of the leg ; it then passes between 
the internal and large metatarsal bones, and gains the posterior 
part of the latter, between which and the suspensory ligament, 
a little above the fetlock, it divides into three vessels : one forms 
an arch (as in the fore extremity) sending off the recurrents, 
which anastomose with the posterior tibial artery; the other 
two — ^the lateral divisions — become the plantar arteries. 

Henceforward, the arteries in the hind leg are similar in all 
respects to those in the fore extremity ; the description already 
given of the latter, therefore, will be found equally applicable 
Here. 
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OF THE VEINS. 

There are ten radical veins, thougli no more than two of 
them possess a volume correspondent with the main arterial 
trunk : these two, denominated the veruB cavce, may be looked 
upon as the fellow- vessels of the anterior and posterior aortse : 
the other eight are the 

PULMONARY VEINS; 

Which vessels originate within the air-cells of the lungs, from 
the extreme ramifications of the pulmonary artery, and, by re- 
peated and reiterated union and coalescence, at length form 
themselves into eight venous trunks, which proceed directly from 
the roots of the lungs to thfi left auricle of the heart, and into 
that cavity empty themselves by four openings * 

VEN^ CAViE, 

Anterior and Posterior, form the two main or general trunks 
of the venous system ; the former receiving the blood returned 
from the fore parts of the body ; the other, that flowing from the 
hinder parts. Their ramifications in most parts exceed, in num- 
ber and size, those of the correspondent arteries ; in addition to 
which, veins are found in many parts (and those mostly super- 
ficial) where arterial trunks do not exist ; which excess of number 
and duplicity of course has caused a division of the veins into 
those that are superficial, and those that are deep-seated. 

* The English veterinary professors reckon eight pulmonary veins; the 
French, but four. The disagreement arises from the former reckoning being 
made at the issue of the veins out of the substance of the lungs, and the latter 
being taken from their termination in the cavity of the left auricle. 
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The Anterior Vena Cava 

Forms the main trunk of (or common reservoir for) the veins 
returning the blood from the head, neck, parietes of the chest, 
and fore extremities. It is a short vessel, but one of considerable 
volume, becoming remarkably bulky at its termination in the 
summit of the right auricle. In relative position, the trachea 
lies above it, the anterior aorta to its right, and it is with both 
included in the interspace of the superior mediastinum. The an- 
terior cava is princip^ly formed by the concurrent union of the 
jugular and axillary veins ^ and is situated at its formation within 
the interval between the two first ribs, about midway between 
the sternum and vertebrae : it also receives the pectoral, vertebral, 
dorso-cervical, and inferior cervical veins, and the veng azygos ; 
which again augment its volume in its course to the heart. 

Jugular Vein, 

This forms the principal venous conduit from the head, along 
the neck, corresponding in course and ramification to the carotid ; 
consequently there exists a right and a left jugular vein, and 
it is quite unimportant which is taken by way of description.. 
The jugular vein has its formation at the foramen lacerum basis 
cranii, from the termination there of the lateral sinus of the dura 
mater, from which it receives the blood returned, principally from 
the cerebrum, partly from the cerebellum. Conceded at its 
origin by the condyle of the jaw, it descends to the inner side 
and behind the neck of the condyle, deeply buried under the 
parotid gland : lower down, it makes its appearance behind the 
branch of the jaw, and there joins the extemd carotid artery, 
dong with which it continues its passage into the neck. In this 
part of its course it receives the following branches of impor- 
tance — 1. The axjbicular veins, anterior and posterior, and also 
internal, varying in their number and mode of termination, which 
are seen descending over the root of the ear. 2. The temporal, 
a vein of considerable size, running dong the upper side of the 
tempord artery. 8. The internal maxillary, a large vein 
keeping company with its artery ; and in its course receiving 
many smdl veins — the palato-maxillary, infra and supra orbitar, 
ocular, inferior maxiUary, and deep temporal, 4. The paro- 
TiDEAL, numerous veins from the parotid, add some dso from 
the submaxillary gland. 6. Sranches from the masseter and 
pterygoid muscles. 

6. The occipital vein, a long flexuous branch descending 
from the head along with the ocdpitd artery, that brings blood 
from the occipitd sinuses, receives veins from the posterior lobes 
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of the cerebrum, and from the cerebellum, as well as veins from 
the dura mater; and also several muscular branches in the 
course of its descent. 

7. The submaxillary vein, the most considerable branch 
of the jugular, so large, indeed, compared to the continued trunk, 
that some regard the two together as a bifurcation of the common 
jugular. It is formed upon the side of the face by the coalition 
of the facial, labial, and varicose veins ; whence it turns round 
the branch of the jaw, between the artery of the same name and 
the parotid duct, and joins the trunk by the side of the trachea, 
just below the parotid gland. In its course it receives other 
veins which likewise contribute to its volume, of which the prin- 
cipal are — the submental, sublingual, lingual, pharyngeal, and 
superior laryngeal veins. The facial vein results from a ramous 
expansion of small veins upon the side of the face, and in its 
course receives one or two branches, one of which is commonly 
varicose, from the masseter. TKe labial vein is formed by the 
union of a plexus of venous branches coaiing principally from the 
angle of the mouth, in conjunction with others from the upper 
and lower lips. The varicose vein is a vessel deeply buried under 
the substance of the masseter, descending obliquely along the 
fuilrow made by the aproximation of the jaws (when the mouth 
is shut), and is very remarkable from having naturally a large 
varix or reservoir for blood at its origin : not, however, that this 
is the only varicose vein, for the temporal commonly bulges more 
or less, as well as a vein from this muscle already noticed; but 
this is the largest specimen of so extraordinary a formation. I 
believe that these varices serve to guard against stagnation or 
congestion in the brain and its membranes, and from consequent 
rupture of their sinuses and delicate veins, by continui^ to 
admit of the influx of blood at a time that the circulation is in- 
termpted or impeded by the motions of the jaw. 

The jugular trunk having received the submaxillary vein, which 
it does in the space between the larynx and vertebra dentata, 
proceeds down the side of the neck, covered by the cervical por- 
tion of the panniculus camosus, along a channel formed for it by 
the lower border of the levator humeri and the upper one of the 
mylo-hyoideus : by a layer of oblique fibres coming from the 
former of which muscles it is separated fix)m the carotid artery 
and trachea, they being situated to its inner side, and rather be- 
low it : in its course down the lower half of the neck, however, 
the vein gets deeper-seated, approaches the windpipe, and after« 
wards runs in company with the carotid artery. It terminates in 
the anterior vena cava within the space between the two first ribs* 
At or near the junction of the submaxiUary, the jugular vria re* 
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ceives some small veins, principally thyroideal : during its course 
it also receives many small branches — cutaneous, muscular, and 
tracheal veins. Near its termination it receives a considerable 
branch, the superficial brachial vein, which originates in front of 
the radius, about two thirds of the length of the bone upward, 
from the main brachial vein, ascends along the anterior border of 
the biceps, and continues upward in the hollow between the 
breast and arm, winding as it proceeds a little outward, to reach 
the jugular : this by farriers is called theplaUvein — it is the one 
we are in the practice of opening for lameness in the shoulder. 
It receives some unimportant muscular and cutaneous branches 
in the course of its ascent. 

The Vertebral Vein 

Is the fellow vessel to the vertebral artery : the two pursuing 
their course together, on either side of the neck, from the head to 
the chest, passing through the" foramina in the transverse pro- 
cesses of all the cervical vertebrse with the exception of the last. 
This vein has communications with the occipital sinus and pos- 
terior cerebral veins ; but it owes its formation principally to the 
veins coming from the medulla oblongata, and the spinal marrow 
and its membranes : it also receives vessels from the deep-seated 
muscles in the vicinity. In its course it runs above the artery, 
and at the entrance of the chest quits its companion to termi- 
nate in the anterior vena cava, just behind the first rib. 

The Axillary Vein 

Forms the main channel for the return of the blood distri- 
buted by the divisions and ramifications of the axillary artery (to 
which it corresponds) to the various parts of the fore extremity. 
Its forming branches may be arranged into sets — a superficial 
and a deep-seated set : the former run for the most part imme- 
diately underneath the skin ; the latter, exceeding them both 
in number and size, accompany the arteries, among the muscles. 
Besides, there exist divers vessels of communication between the 
two sets. It wiU facilitate the description of these vessels, at 
the same time that it is the most natural mode of proceeding, 
for us to descend at once to the foot, and trace them from their 
origin : this will direct our commencement from the 

Plantar veins. There is not, perhaps, a piece of vascular 
structure in any part of any animal that can be exhibited as a 
specimen of greater beauty of venous arrangement than the foot 
of the horse ; the sole displays a curious and intricate network of 
small veins, and the laminae in every part show a similar reticular 
venous ramification^ altogether giving the foot quite a covering of 
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venous netting. We have seen that the ai-teries of the foot elude 
pressure, and consequent impeded or interrupted circulation, by 
piercing the substance of the os pedis ; we now perceive that the 
veins, running all outside (for, to have admitted them also through 
it, the bone must have been perforated in so many places that it 
wcmld have become physicalljr inadequate to the superincumbent 
burden), guard against the impediments constantly occasioned 
to the circulation in some one or other of them by the numbers 
of communicating canals crossing in every direction : in addition 
to which, in order to give every facility to the flow of blood 
through them, they are unprovided with valves. 

The veins of the sole pour their blood into the veins of the la- 
minae, with the exception of some Yew of the posteriormost, and 
they end in the veins of the frog. 

The veins of the lamince increase in size as they approach the 
coronet, and gradually unrsCVel themselves so as to form a great 
many plexuses or bunches, which run directly upward, crowd 
through the substance of the coronary ligament, and afterwards 
collect into the superficial coronary vein. From them also, larger 
branches proceed laterally, to be united in transverse communi- 
cation by the deep coronary^ a vein commonly double. Prom 
this the larger veins upon the sides diminish in number, and all 
conjoin into two or three branches, which, opposite to the pastem- 
joint, unite into a single vein. 

The veins of the frog, after ramifying in the form of network 
over that body, ascend along the inner sides of the cartilages into 
the heel, converging and uniting into larger vessels as they leave 
the foot, and finally forming a single vein upon the pastern-joint, 
which runs up and unites, a little above the head of the 6s suf- 
fraginis, with that coming from the laminse, thereby forming the 
plantar vein. 

The plantar vein ascends in front of the plantar artery, keep- 
ing company with that vessel until both unite with their fellow 
venous and arterial tnmks of the opposite side, and become meta- 
carpal. In its course, it is joined by the perpendicular vein, 
besides other small unimportant branches : at its termination, 
it receives one or two veins of considerable size which emerge 
from the fetlock-joint. 

The metacarpal veins, two in number, result from the union 
of the plantar \ and this takes place in the form of an arch im- 
mediately over the sesamoids, in the interval between the flexor 
tendons and the suspensory ligament. These veins pursue their 
course up the leg, one on either side, along the same corres- 
pondent channels, between the tendons and the ligament, to the 
bttck of the knee, where they end in a remarkable anastomosis, 
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formed by a transverse branch equal in diameter to either of the 
trunks. The internal metacarpal vein accompanies the artery, 
having that vessel situated behind and the inner small meta- 
carpal bone in front ; the external vein, the smaller and deeper- 
seated one, also preserves the line of the splint bone on the 
other side, but it is more inwardly placed. These veins receive 
in their course cutaneous veins from the front of the cannon, 
and at their origin one or two descending veins from the back 
of the leg. There is some variety commonly found in regard 
to the number and disposition of the anastomosing and other 
branches at the back of the knee ; but there are ordinarily two 
principal venous trunks, one of which ascends over the inner 
and back part of the joint, having the artery situated behind 
it, the other mounts close along the inner border of the trape- 
zium. As they pass the joint, these vessels receive the blood 
from the anterior and posterior articular veins. A little above 
this, they communicate by a short and free anastomosis, and 
afterwards run on to form the superficial and deep-seated veins 
of the arm. 

The superficial brachial ^^ein {the cephalic of the human 
subject, the plaUvein of our farriers) continues to ascend along 
the inner side of the radius, inclining very gradually forward, 
until it has arrived at the elbow-joint ; here it crosses obliquely 
over to the front of the biceps, and pursues its ascent upon that 
muscle, in a direction to the point of the shoulder, to the inner 
part of which it creeps round, and afterwards plunges inward to 
reach the jugular vein, in which it terminates. This is one of 
the superfici^ veins of the arm, it being covered only by the 
skin from its origin to its passage over the shoulder-joint ; and 
is, as was observed before, the vein we commonly let blood 
from. In its course, it receives divers cutaneous and muscular 
branches, which contribute to augment its volume a little ; and, 
besides, contracts anastomoses with the other veins of the arm, 
among which should not be overlooked a large and remarkable 
conimunication it has with the humeral vein, just before it 
leaves the radius, through the medium of a branch that runs 
directly upward. 

The radial veins, springing from the coalition of the meta- 
carpal veins above the knee, are two in number, and take the 
same course as the radial artery, and a little above the shoulder- 
joint concur with the anastomotic branch coming from the 
superficial brachial to form the humeral vein. They receive 
many muscular branches as they ascend, and also some anasto- 
mosing vessels from the ulnar and superficial veins. 

The ulnar veins are divers smaU vessels taking the course 
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of their respective arteries. One of them, apart from the others, 
is connected with the humeral by a separate canal, and makes 
a curve upon the inner part of the elbow-joint in the direction 
of the olecranon, and afterwards descends upon the side of that 
projection along the backs of the flexors, where it becomes 
superficial, and continues so to its termination at the knee. 
The others all end by one common trunk in the humeral vein, 
about its middle. 

The humeral vein, the issue of the union of the anasto- 
motic branch from the superficial brachial with the radial veins, 
is a large vessel extending along the inner side of the humerus, 
in contact with the bone. The humeral artery, which accom- 
panies this vessel, is at first cdhcealed between the bone and 
the vein, but higher up the artery gets in front of the vein. It 
receives small veins from the joint, and divers others from the 
muscles around, whose nfimber is indeterminable, and whose 
course is best learnt by a reference to that of the arteries. It 
also receives a considerable branch from the triceps. 

The axillary vein is the continuation of the humeral, aug- 
mented by the accession of the triceps vein. The axillary 
artery enters the limb directly opposite to the shoulder-joint, 
and the vein runs immediately below and in company with it. 
It follows the future course of the artery, turning along with it 
around the first rib, to join the vena cava anterior, which it 
does at the same place that vessel receives the jugular. Its 
branches are — 1, The subscapular vein, one of considerable 
size accompanying the subscapular artery, receives as it runs 
along branches from the triceps and subscapularis, correspond- 
ing to the arteries, and joins either the root of the axillary or 
the termination of the humeral. 2. The dorsalis scapuUe pur- 
sues the course of the artery of that name, bringing' blood from 
the antea and postea spinati, and terminating about midway 
between the thorax and shoulder. The remaining branches of the 
axillary come from the parietes of the thorax. They are— a. 

humeral thoracic, comprising two or three veins, correspond- 
ing to the arteries so called, the original ramifications of which 
issue from the muscles about the point of the shoulder, b. The 
external thoracic, a long vein traversing the lower part of the 
chest, in a horizontal direction, behind the arm. A great por- . 
tion of it runs subcutaneously, and is distinctly traceable in the 
living animal through the skin ; from which circumstance it has 
been noticed by horsemen, and named, from its situation, the spur 
vein. It is originally derived from the abdominal parietes, from 
the union of two convergent branches which issue from the 
integuments of the sheath, or, in the female, the mammies it 
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receiveB alao^ as it croBses over the ribs^ other small veinSj and 
the^se Hkewise contribute to its volume. 

The Pectoral Vein 

Answers in course and distribution to the pectoral artery. 
It originates in branches from the abdominal parietes, continues 
to receive laterally accessory vessels in its passage^ and ascends 
along the inner and posterior border of the first rib, in front of 
the artery, to arrive at the under part of the vena cava anterior. 

The Dorso^Cervical Vein 

Consists of two divisions ramifying along with the dorsal 
and posterior cervical arteries,’ and returning blood from the 
muscles they supply. It also receives the anterior intercostal 
vein, the companion of the artery so named, which is the com- 
mon trunk of the veins corresponding to the second, third, 
fourth, and fifth intercostal arteries. 

The Inferior Cervical Vein 

Is the vessel or vessels descending along the inferior part of 
the neck in company with the inferior cervical artery. Its prin- 
cipal branches are muscular *, though some come from the skin 
and absorbent glands in the vicinity. 

The Vena Azygos, 

The last and only single branch of the vena cava anterior, in 
whose supero-posterior part it ends, just as the trunk opens into 
the auricle. It arises, as far backward as the loins, by some 
small straggling veins ; and takes its course across the bodies 
of the dors^ vertebrae, on the right side of the posterior aorta, 
growing somewhat larger as it advances towards its termina- 
tion, where it forms a remarkable curvature downward, to 
reach the trunk of the cava. It receives at its origin many veins 
from the neighbouring muscles, those of the loins more particu- 
larly ; but its destined office is to conduct the blood from the 
posterior intercostal veins — from twelve to thirteen of them on 
the right side, from eight to nine only on the left, in consequence 
of its being placed inconveniently for the reception of more of 
the latter : had the vena cava posterior been raised alongside of 
the posterior aorta, a vena azygos would not have been required ; 
it may be said, therefore, to supply the place of that vessd along 
the spine. 

Posterior Vena Cava. 

This is the correspondent venous trunk to the posterior aorta — 
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the conduit returning the blood from the parietes of the abdomen 
and pelvis, the urinary and genital organs, and the posterior ex- 
tremities. The internal and external iliac veins, unlike their ac- 
companying arteries, coalesce and form two common iliac trunks, 
from the subsequent union of which, upon the last vertebra of 
the loins, results the main trunk now under consideration. Thus 
formed, it takes its course underneath the bodies of the lumbar 
vertebrae, runs within the great fissure of the liver, perforates the 
chordiform tendon, and pursues its way directly across the middle 
space of the cavity of the chest to the posterior and inferior part 
of the right auricle. In its passage it is joined by the lumbar y 
spermatiCy renaly hepatiCy and diaphragmatic veins. 

The lumbar veins, correspondent in number and course to 
the lumbar arteries, result from the union of small veins issuing 
from the muscles clothing the loins ; receiving in their subsequent 
passage, each of them, a ‘branch emerging from the vertebral 
canal ; and ultimately joining the main trunk at right angles. 

The spermatic vein ascends alongside of its artery, pur- 
sues its course forward within the abdomen, and terminates in 
the under side of the posterior vena cava ; in some instances, 
uniting first with its fellow into one common vessel. 

The renal or emulgent vein, formed by a combination 
of branches emerging from the pelvis of the kidney, which com- 
monly exceed in number the divisions of the artery, accompanies 
the renal artery to the spine, and ends in the under and outer 
part of the main trunk. The left vein is longer than the right, 
in consequence of having to cross the aorta. They also receive 
the veins belonging to the capsulse renales. 

The hepatic veins, manifold in number, spring from the 
terminations of the vena portae and hepatic artery, issue from the 
parenchyma of the liver, and end in the vena cava, as it runs 
along the great fissure, by numerous orifices resembling pinholes. 

The phrenic or diaphragmatic veins. — From the arbo- 
rescent venous display upon the surface of the diaphragm result 
six ascending branches of considerable size ; these, however, con- 
join afterwards, and make but two on each side, which enter the 
trunk as it perforates the tendinous substance. 

The Common Iliac Veins 

Take their rise under the sacro-iliac symphysis from the union 
of the external with the internal iliacs. Their course, which is 
very short, is obliquely forward under the last vertebra of the 
loins, where they coalesce and form the main trunk. They re- 
ceive, however, — 1. A considerable vein resulting from the con- 
junction of small branches coming from the psose and iliacus 



220 


CIRCULATORY SYSTEM. 


course ; but these are too variable in their number and distribu- 
tion to come very usefully into any general description. 

This vbna saphena minor springs from the small metatarsal 
vein. It runs directly up the back of the hock, over the root of 
the os calcis, and pursues its course upward along the front of 
the gastrocnemii, and ultimately joins the femoral vein. It 
anastomoses with the greater saphena, and receives in its course 
both cutaneous and muscular branches. 

The Vena Porta. 

The veins of the chylopoietic organs have a peculiar and dis- 
tinct arrangement from those of the body in general, and on this 
account a separate description is commonly given of them. They 
receive bloo^ as has been already seen, in a similar manner to 
other parts ; but they return their bkod into a channel which 
conveys it aU through the liver, instead of conducting it imme- 
diately into the vena cava posterior : this channel is the vena 
portsB, a vessel principally formed by the union of the splenic 
and mesenteric veins, though it is likewise contributed to by 
veins coming both from the stomach and pancreas. 

The splenic vein, in company with its artery, occupies the 
fissure of the spleen, makes a circuit in a flexuous manner to- 
wards the right side, receiving in its way branches from the 
stomach, omentum, and pancreas, besides all the veins of the 
spleen, and at length ends in the vena portae. 

The mesenteric veins, anterior and posterior^ bear much 
correspondence to their arteries. The anterior one is of large 
size, being constituted of those numerous ramifications which 
diverge over the small intestines, together with the arteries : it 
also receives branches from the caecum and caecum caput coli, 
some few from the stomach, and some from the pancreas. The 
posterior mesenteric runs obliquely forward, after having received 
branches correspondent to those of its fellow artery. 

The vena porta is concealed at its origin by the pancreas ; im- 
mediately above which its formation takes place. From this it 
runs under the beginning of the duodenum, on the right of the 
hepatic duct and artery, and makes its way to the concave part 
of the liver. About opposite to the centre of the right lobe, the 
vein splits into two divisions ; the right immediately enters the 
substance of that lobe; the left is continued forward along wiiii 
the hepatic artery, and, the same as that vessel does, bifurcates 
to supply the left and middle lobes. 
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SECTION IV. 

RESPIRATORY SYSTEM. 

THE RESPIRATORY SYSTEM COMPRISES THE LARYNX, THE TRACHEA, 
AND THE LUNGS. 


OF THE LARYNX. 

The larynx is the organ producing the voice of the animal. 

Situation, It is joined to the top of the trachea (or windpipe), 
and is placed in the throat, between the posterior and broadest 
parts of the branches of the lower jaw ; having the pharynx and 
uppermost part of the oesophagus situated above it ; the superior 
portions of the sterno-hyoidei and thyroidei below it ; the tongue 
with its muscles, and the os hyoides, in front of it; and the 
trachea issuing from below and behind it. 

Attachment, The larynx is retained in its place by its con- 
nection with the os hyoides and pharynx ; by its muscles ; and 
by its coalition with the trachea. 

Conformation, The larynx has so complete a fleshy covering, 
that it is not until it is divested of its muscles (which have been 
heretofore described) that it is discovered to be composed of five 
pieces of cartilage, so joined together as to be moveable on one 
another, and open both superiorly and inferiorly to admit of the 
passage of air into and out of the trachea. These cartilages have 
received the names of thyroid, cricoid, (two) arytenoid, and 
epiglottis, 

THE THYROID or shielddike cartilage, by much the largest 
of the five, forms the superior, anterior, and lateral parts of the 
larynx. It consists of two broad lateral portions, continuous and 
prominent at the upper and anterior part of the neck, the promi- 
nence corresponding to which in human anatomy has received the 
name of pomum Adami, Below this point of union the divisions 
recede from each other, leaving a triangular space between them, 
which is occupied by a ligament denominated the Kgamentum 
crico-thyroideum. The four projecting comers from the posterior 
parts of the thyroid cartilage are named its cornua: the two 
superior are joined by capsul^ articulations to the body of the os 
hyoides ; the two inferior are connected by very short capsular 
ligaments to the cricoid cartilages ; the union of all which pairts 
receives additional strength from expansions of membrane. At 
the roots of the superior cornua are two foramina that give passage 
to nerves, of considerable importance, to the interior of the 1 
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This cartilage not only constitutes by far the most extensive part 
of the larynx, but, as its name indicates, incloses and shields 
from external injury all the others. 

THE CRICOID or ring-like cartilage is placed below the 
thyroid. In front it appears like part of the trachea; but it 
broadens so much behind, that it overlaps the first ring of the 
windpipe, somewhat after the form of a helmet. Upon its broad 
or posterior part are four surfaces of articulation : the two upper 
receive the hinder extremities of the arytenoid cartilages, the two 
lower are adapted to the inferior cornua of the thyroid cartilage : 
they are all furnished with capsular ligaments and synovial mem- 
branes. Furthermore, it is attached by ligamentous expansions 
to those parts, and likewise to the first ring of the trachea. 

THE TWO ARYTENOID, or ewer-sha'ped cartilages, trian- 
gular in their figure, lie over the upper and back part of the 
trachea, leaving an aperture between them leading into that canal, 
denominated, from its proximity to the tongue, the glottis. Their 
inward parts are everted, and form a triangular prominent border, 
over which is spread the membrane of the glottis : their outward 
surfaces are marked by concavities in which are lodged the 
arytenoid muscles. Posteriorly, they repose upon the cricoid 
cartilage, and are connected with them by capsular articulations : 
in front, they have a membranous connection with the cartilage 
next to be noticed. 

THE EPIGLOTTIS, so named from being raised over the 
glottis, and occasionally covering it like the lid of a pot, is well 
adapted, from its heart-like shape, to the rima glottidis ; whose 
margin is completed by two narrow slips of cartilage proceeding 
from the base of the lid to the arytenoid. By some, these slips of 
cartilage have been separately considered : but in my opinion im- 
properly so ; for they are, in reality, nothing more than prolonga- 
tions or appendices of the epiglottis. The surface of this carti- 
lage presented to the interior of the larynx is smooth and concave, 
and covered by an extensiou of membrane from the glottis ; that 
part opposed to the tongue is unevenly convex, and is tied to that 
organ, as well as to the os hyoides, by a doubling of membrane 
infolding some muscular fibres; to this musculo-membranous 
ligature, which assists in retaining the cartilage in its elevated 
position, the name of Jranum ^glottidis is properly given. The 
fiwnum receives co-operation in this function from strong elastic 
ligaments connecting the base of the epiglottis to the thyroid 
and arytenoid cartilages. 

If we detach the epiglottis, or raise it forcibly, in order to ob- 
tain a more complete view of the rima glottidis, the latter will be 
found to be stretched into an oblong quadrilateral figure, whose 
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width gradually diminishes from the middle towards either ex- 
tremity, and bears a ratio of about one to six when compared to 
its length. The sides turned forwards, are formed by the a^te- 
noid cartilages; those directed backwards, by two prominent 
folds of membrane (which envelope the thyro-arytenoid muscles), 
commonly described as the vocal ligaments^ from their being 
concerned in the formation and intonation of the voice. Imme- 
diately over them are slit-like apertures, opening into mem- 
branous sacs, each large enough to contain a walnut ; these are 
the ventricles of the larynx, whose use is also connected with the 
production and modulation of the voice. 

The membrane lining the cavity of the larynx is one of great 
susceptibility ; on which account it is kept continually moist by a 
mucus, oozing from numerous lacunae — the excretory orifices of 
small subjacent follicles whose situation is denoted by the little 
round eminences upon its gjjirface. This is the common seat of 
that species of catarrh which is accompanied by cough. 

OF THE TRACHEA. 

The trachea, or windpipe, is a cartilaginous tube extending 
along the neck, from the larynx to the lungs, for the passage of 
air. In horses of ordinary size, it is from twenty-five to thirty 
inches in length. 

Course, The trachea commences from the inferior border of 
the cricoid cartilage, opposite to the body and transverse processes 
of the atlas ; takes its course along the anterior and inferior part 
of the neck, inclining to the near side, between the stemo-myloidei 
muscles (which by their approximation conceal the lower portion 
of it), and enters the chest between the two first ribs ; wherein, 
under the curvature of the posterior aorta, it divides into two 
parts, the bronchial tubes. 

Structure, * From fifty to sixty annular pieces of cartilage enter 
into the composition of the windpipe ; altogether constituting a 
st;pucture so remarkable for the inequality or asperity of its ex- 
terior, that the ancients, in order to at once distinguish it from all 
other vessels, called it the aspera arteria. No entire or undivided 
tubular substance could have partaken of the various motions of 
the head and neck, without having suffered more or less distortion, 
and consequent deformity and diminution of caliber, of some part 
of its canal, which would have been attended with frequent interrup- 
tions to the free passage of the air, dangerous, and even fatal, to 
the respiratory functions ; whereas, constructed as it is, with the 
aid of its muscular power, no attitude into which the animal may 
naturally put himself will impede the freedom of paraage thiough 
it. , The cartilages, or, as they are commonly described, therms 
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of the windpipe, have all a close resemblance to one another : if 
there be any disparity between them worthy of notice, it consists 
in those that form the superior part of the pipe being somewhat 
larger and broader than those nearest to the bronchial tubes.* 
A ring is not uniform in its breadth, in consequence of having 
waving or scolloped borders ; the advantage of which is, that a 
sort of dove-tailed connection is eflRected which materially con- 
tributes to the compactness and strength of the entire structure. 
Its front and sides measure, in the broadest places, half an inch 
in breadth, and nearly a quajrter of an inch in thickness — evidently 
made so substantial to resist external injury ; whereas its poste- 
rior or unexposed parts grow suddenly thm and yielding, and taper 
to the extremities ; which instead of meeting and uniting, pass 
one over the other, and thus form a shield of defence behind, while 
they admit of a certain dilatation and contraction of the internal 
dimensions of the tube. These attenufited ends are joined together 
by a ligamentous expansion, mingled with a quantity of cellular 
membrane. The rings are likewise attached to one another by 
narrow ligamentary bands, strong and elastic ; which after they 
have been drawn apart in certain positions of the head and neck, 
have the power to approximate them : when the pipe is removed 
from the body, and suspended by the uppermost ring, these liga- 
ments coimteract the tendency its weight has to separate the 
rings, and still maintain them in apposition. The lowermost ten or 
twelve pieces of cartilage appear on examination but ill to deserve 
the name of rings ; indeed they are little more than semi-annular, 
the deficiencies in them behind being made good by intermediate 
moveable pieces of cartilage. These pieces, whose breadth in- 
creases as we descend, are let into the vacuities in such manner 
as to overlap the terminations of the segments, and they are con- 
fined and concealed by the same sort of ligamentary and cellular 
investment as was before noticed. 

Muscle. Where the outward extremity of the ring suddenly 
turns inward and degenerates into a thin flexible flap on either side, 
a band of muscular fibres is fixed and stretched across the canal, 
dividing it into two unequal semi-elliptical passages : — the ante- 
rior one is the proper air channel ; the posterior or smaller one is 
filled with a fine reticxdar membrane connecting thfe band to the 
posterior part of the ring, and preventing it, in action, from en- 
croaching upon the main conduit. This self-acting band appei^ 
to me to have been added to the tube to enable it to enlarge its 
caliber — not to diminish it, as a superficial view of these parts 

* Now and then we find, at the U2)per part of the tube, two dr three or 
more of these rings accreted together ; it nves rise to some prominence there- 
abouts generally, and may dften be detected by taction in the living animal. 
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might lead one to imagine ; for^ in consequence of the passage 
being naturally elliptical^ and the muscle being extended across 
its long diameter, the contraction of its sides wUl give the tube a 
circular figure, by increasing the curvature of the ring anteriorly, 
and thereby, in effect, vrill expand and not contract the caliber 
of the canal. I would say, then, that the trachea was made 
muscular in order that it might have the power of increasing its 
capacity for the passage of air, whenever the lungs were c^ed 
into extraordinary action : in addition to which, I think, that this 
band may, in some degree, counteract any tendency certain posi- 
tions of the head and neck have to alter its shape and diminish 
its circumference. This opinion is corroborated by the circum- 
stance, that the muscle grows slender and pale as we approach 
the lower end of the pipe, where the canal itself is nearly circular, 
and where it is placed in tbe least moveable part of the neck.* 

Membrane, The trachea is lined by a soft, pale red membrane, 
which, anteriorly, has a close adhesion to the rings themselves, 
and presents a smooth polished internal surface ; but which, pos- 
teriorly, is loosely attached to the muscular band, and puckered 
into fourteen or fifteen longitudinal plicat or folds, that extend 
with regularity from one end of the tube to the other. These 
folds were evidently made to allow of the contraction and elon- 
gation of this muscular band ; for I cannot myself assign any 
reason why they should exist in its relaxed state unless this 
fulness of membrane be given to admit of enlargement of the 
caliber of the tube during the contractions of that muscle : if this 
be plausible, I may adduce the corrugation of the membrane as 
another proof that the caliber of the trachea is susceptible of 
augmentation. This membrane is continuous with that which 
clothes the rima glottidis ; but it is paler than it, and not near 
so sensitive. Its arterial ramifications, also less abundant than 
upon the glottis, exhale a vapour from its surface; indepen- 
dently of which, it is kept continually lubricated by mucus, fur- 
nished from its numerous lacunce, to defend it fi^m anything 
acrimonious that may be contained in the breath. 

BRONCHIAL TUBES. — The trachea having entered the 
thorax, bifiircates into the two bronchial tubes : — of them, the 
right is the more capacious canal, on accoimt of having com- 
munication with the larger division of the lungs ; the left the 
longer one, in consequence of having to cross under the pos- 

♦ In this opinion I find I am at variance with Gikabd. The French pro- 
fessor ascribes to it the power of contracting the caliber of the trachea, ** Cette 
couche, bien evidemment musculeuse, pent retrecir le calibre de la tr^chde 
en rapportant les extremitds des segmens.” • Anai. Vet^ p. 146 et 147 , 
tom.il. 
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terior aorta^ in its course to the left division of the lungs. The 
last cartilage of the main pipe has a spear-like or angular pro- 
jection extending down between the bronchial tubes, filling up 
that space which would otherwise be left open from the diver- 
gent manner in which they branch off: it is quite loosely at- 
tached, in order that the branches may accommodate themselves 
to the motions of the neighboming parts. The bronchial tubes 
vary in structure from the trunk that gives origin to them ; in- 
stead of their rings being formed of entire pieces of cartilage, they 
are constituted of several separate pieces, making up so many 
segments of the circle, overlapping one another, and united to- 
gether and invested by an elastic cellular substance : they also 
differ in having no muscular band, another fact connected with 
the physiology of that part. The bronchial tubes, in penetra- 
ting the substance of the lungs, subdivide — ^the right into three 
principal branches, the left into two,; from which spring innu- 
merable others that grow smaller and smaller, until the ramifi- 
cations become so reduced that they are no longer traceable by 
the naked eye. In the larger branches we may dissect out five 
and even six segments of cartilage, held together by a thin, but 
dense and elastic cellular substance: in the smaller divisions, only 
two are found, and they are diminished in size; and in the 
smallest visible ramifications of all, cartilage is altogether want- 
ing, though, in many places, marks of the rings may be traced 
upon the continuation of the lining membrane, which in these 
intimate parts composes the entire parietes of the tube. In the 
larger branches this membrane (which is continuous through- 
out the bronchial system) assumes a plicated disposition — appa- 
rently to admit the more readily of expansion. 

Thyroid Glands. 

Two egg-shaped, apparently glandular bodies, attached just 
below the larynx to the sides of the trachea, and united in front 
of that tube by an intervening portion of the same substance, 
which, by way of distinction, is by some called the isthmus. 
They are enveloped and attached in their situation by cellular 
membrane; are larger and more vascular in the young than in 
the old subject ; and exhibit a spongy texture when cut into, 
which I am at present ignorant of the precise nature of. They 
are well suppli^ with blood-vessels, and have many small nerves 
going to them. Their physiology still remains obscure. 

OF THE LUNGS AND PLEURA. 

77ic lungs are the essential organs of respiration : the pleura 
is but the membrane by which tney are invested. 
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Pleura, 

The pleura is a fine semi-transparent membrane^ lining the 
cavity of the chest, and giving a covering to the lungs. By that 
portion of it which is called the mediastinumy the cavity is 
divided into the right and left sides of the thorax. 

General Conformation, If the lungs be exposed, by breaking 
off one or two of the ribs, we shall perceive that their surface, as 
well as that of the cavity itself, is everywhere smooth, polished, 
and humid : this is owing to the extensive investment of the 
pleura, the surface of which is now presented ; so that, in reality, 
without breaking the surface, nothing but pleura can be touched ; 
although, from its extreme tenuity and pellucidity, the viscera 
appear, on a superficial view, to present their own bare exterior. 
Its other side, on the contrary, is rough, having numerous cel- 
lular flocculent appendag,es, % which it is united to the parts 
it invests : and so close and firm are these adhesions, that to 
cleanly detach it, in the recent subject, is a very difficult and 
tedious dissection. 

The pleura is a reflected membrane ; by which is meant one 
that not only lines the cavity in which the viscera lie enclosed, 
but, by dupUcature, or what in anatomical language is called 
reflectioUy gives a partial or complete covering to the contained 
organs themselves. It is evident, therefore, that such a mem- 
brane admits of division into two portions; — a lining or parietal 
and a reflected portion ; and these, with regard to the pleura, 
have, for the sake of more definite description, received the names 
oi pleura costalis and pleura pulmonalis : they are both, however, 
continuous at all points, are precisely similar in structure and 
function, and, in fact, are still but one and the same pleura. 

Mediastinum, There is yet a third portion of this membrane 
to which a distinct appellation has been given, and that is the 
mediastinuMy the membranous partition between the cavities or 
sides of the thorax; it differs from both the others in being com- 
posed of two layers, which are derived from the two pleurae of the 
opposite sides. If we conceive the pleurae of the two sides of the 
thorax to be perfect sacs or bags, with flattened sides turned in- 
wardly, and closely applied and united together, in such a man- 
ner that the double membrane formed by their union extends 
through the middle of the chest, from the dorsal vertebrae to the 
sternum, .we shall at once have a tolerably correct idea of the 
ibrmation as well as situation of the mediastinum. 

Structure, The pleura, from the nature of its secretion, is one 
of those included in the list of serous membranes, to which it has 
been demonstrated also to be similar in its intimate organization. 
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Like them, it presents a shining secreting surface, of a whitish 
aspect, and considerable transparency, and is composed of little 
else than condensed cellular substance, whose texture is pene- 
trated by blood-vessels, absorbents, and nerves : by long mace- 
ration in water, indeed, it may be entirely resolved into cellular 
substance. In most parts it is extremely thin, and by no means 
tough : but it is not so in all ; for that portion which faces the 
diaphragm is much denser and stronger than the pulmonary or 
costal division of it. 

Organization, The arteries of the pleura, which come from 
the adjacent parts, are in the natural state exceeding small, ad- 
mitting only the colourless parts of the blood — a circumstance 
that accounts for its pellucidity ; under inflammation, however, 
they contain red blood, and such is the explanation of that ar- 
borescent vascularity upon the sides of the thorax in horses 
that die of pneumonia; than which state nothing can better de- 
monstrate the comparative number and distribution of these 
blood-vessels. The majority of them terminate in exhalent ori- 
fices, from which is continually poured, upon the contiguous 
surfaces of the smooth interior of the membrane, a serous fluid, 
in the form of steam or vapour, which may at any time be ren- 
dered visible by opening the chest of an animal recently dead. 
The absorbents of this membrane are very numerous ; and though 
their extreme exility prevents us from demonstrating them in a 
state of health, yet may they often be seen in considerable num- 
bers in horses that die of dropsy of the chest ; we have also 
abundant proofs of their existence from various phenomena that 
occur in the diseases of the part ; we know, for instance, that 
these vessels take up the serous fluid effused in hydrothorax, for 
they have been found fiill of it after death ; and it is a fact that 
no longer admits of doubt, that blood extravasated into the 
chest, is absorbed by the mouths of these minute vessels. 

The nerves of the pleura are too small to be traced by dissec- 
tion ; but, though it is not possessed of much sensibility in a 
healthy state, we know, at least we presume from analogy, that 
it is highly sensitive in the diseased ; for few diseases are more 
acutely painful in the human subject than pleurisy, and we have 
every reason to believe that horses suffer much from the same 
mal^y. 

Secretion. It has been observed that the exhalents of the 
pleura secrete a serous fluid, which is emitted, in the form of an 
exhalation, or vapour, into the cavity of the thorax ; and that it 
may be rendered visible at any time, if an animal, recently dead, 
be opened while yet warm ; or, if an opening be made into the 
chest of a live aiumal : in either case, a whitish steam will be 
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perceived to issue from the interior of the cavity. This vapour, 
shortly after death, becomes condensed and converted into a 
liquid ; which accounts for the contiguous surfaces of the pleura 
being moist, and for a collection of more or less fluid, resembling 
water, existing in the most depending parts of the cavity. In 
consequence of every part of the membrane being bedewed in 
this manner, the lung itself may be said to be in an insulated 
state ; for the pleura costalis does not, philosophically speaking, 
touch the pleura pulmonalis, nor is the latter in actual contact 
with the mediastinum : all friction, therefore, in the motions of 
these parts, is by this interfluent secretion efiPectually prevented. 
In this, then, consists the chief use of the pleura, viz., to furnish 
a secretion for the purposes of lubrication and facility of motion, 
which it further promotes by its extreme glibness of surface. It 
is said also to answer the purpose of ligaments to the contained 
organs, thereby confining* and strengthening them. The use of 
the mediastinum is to divide the chest into two compartments. 


Lungs, 

The lungs (by butchers called the lights) are two spongy 
bodies formed for the purpose of respiration. 

Situation and Relation, They are contained in the lateral 
regions or sides of the thoracic cavity ; separated from each other 
by the mediastinum and heart, which occupy the middle region. 
IWor to any opening being made into the thorax, the lungs con- 
tinue to fill up every vacuity : no sooner, however, is a perforation 
made into the thoracic cavity than they shrink in volume, and 
become in appearance too small for the spaces they occupy. 
This arises from their being during life — or rather during the 
unopened state of the thorax — ^in a constant state of inflation 
with atmospheric air, which preserves them expanded ; and they 
suffer collapse of substance the instant air is admitted, in con- 
sequence of the pressure of the atmosphere upon them, fium 
which they were protected before by the parietes of the thorax. 

Division, The lungs are two in number : the right and the 
left lung ; partitioned from each other by the mediastinum. A 
further division of these organs has been made into lobes : — that 
on the right side, the larger of the two, consists of three lobes ; 
the left, only of two : these lobes, which are nothing more than 
partial divisions of the lung by fissures of variable extent througli 
its substance, serve to adapt them more accurately to the thoracic 
cavities, and, at the same time, render them fitter for the pur- 
poses of expansion and contraction. 
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Volume. The lungs of the horse, when inflated, are of great 
bulk*; and the right is the larger of the two: in consequence 
of the heart being inclined to the left side, less space is given 
for the left lung. 

Attachment, The lungs are attached, superiorly, to the spine 
(which attachment is sometimes called their roots) by blood- 
vessels, the divisions of the trachea, and the mediastinal por- 
tions of the pleura : everywhere else, in a healthy subject, they 
are free and unconnected. 

Figure, In form, the lungs of the horse are very like those 
of the human subject ; and the latter have been compared to the 
foot of an ox, to which the injected lung of the foetus bears in- 
deed much resemblance : for, though the two lungs are not sym- 
metrical, yet, both together, they put on this shape, which is 
the counterpart of that of the cavity they occupy. With regard 
to their general figure, however, the lungs may be said to be 
conical : being broad and concave posteriorly, where they are 
opposed to the convex surface of the diaphragm ; narrow and 
somewhat pointed anteriorly, where they are received into the 
blind pouches of the pleura, in the space between the two first ribs. 

Colour, In colour, these organs vary somewhat, depending 
upon the age of the animal, and upon the quantity and distribu- 
tion of the blood they contain. In the young subject, they are 
of a lighter and more uniform shade than in the adult. In per- 
fect health they assume a pink hue ; which, as age advances, 
becomes mottled with purple and grayish patches. Sometimes, 
in the dead subject, they are found of the colour of the darkest 
venous blood, which arises from an inordinate congestion of 
that fluid within the pulmonary veins. 

Structure, The lungs are composed of the branches of arteries 
and veins, and of the ramifications of the trachea; all which 
vessels are connected together by an abundant, intervening cel- 
lular substance, known by the name of parenchyma. Beneath 
the curve made within the chest by the posterior aorta, the tra- 
chea divides into the two bronchial tubes, of which the right is 
the larger, but the shorter : the left the longer, in consequence 
of having to pass under the aorta in order to reach the left lung. 
Having entered the substance of the lung, the right tube di rides 
into four others ; the left only into three ; which difference arises 
from the right lung possessing an additional lobe : these branches 
may be traced for a considerable extent within the parenchyma, 
giving off in their passage numerous other smaller tubes of simi- 

* I colder, in comparison with the body, that they exceed in magnitude 
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lar structure ; but, as we prosecute our dissection of them, we 
shall find that, in growing smaller, they partake less and less of 
the nature of cartilage, and that the extreme ramifications are 
not only entirely membranous in their composition, but of so 
fine a texture as to be perfectly transparent. It will be remeipa- 
bered here, that, in speaking of the trachea, a membranous 
lining to it was described of the mucous kind, which, it was ob- 
served, thence passed into the bronchial vessels : now, it is of 
the continuation of this membrane in an attenuated state that 
the minute air-tubes appear entirely to consist ; at the extremity 
of every one of which the membrane is prolonged into a kind of 
blind bag or cul-de-sac, to which the name of air-cell has been, 
given. 

From the arborescent ramification and peculiar mode of ter- 
mination of the bronchial tubes, some anatomists have compared 
them, and the cells at their extremities, to a bunch of grapes — 
supposing the stalks to represent the ramifications of the former, 
and the grapes connected with them the air-cells ; others have 
described them as having a resemblance to a honeycomb ; and 
so far as the knife, with the aid of glasses, can develope their 
intimate structure, the first is an apt comparison, insomuch as it 
relates to the disposition of their cells ; the last, insomuch as it 
conveys an idea of their ready inter-communication. For, 
though they do not communicate but through the ramifications 
of the bronchial tubes, this is a medium of intercourse at once so 
general and free, that numbers of them are infiated at the same 
time by impelling air into any one of the larger branches : with 
the parenchymatous substance, however, they have no commu- 
nication whatever.* 

The blood-vessels that enter into the composition of the lungs 
are denominated the pulmonary. The pulmonary artery, having 
taken its origin from the right ventricle of the heart, winds up- 
ward to the root of the left lung, and there divides into the right 
and left pulmonary arteries, which divisions enter their corre- 
spondent lungs. The ramifications of these vessels (which differ 
from other arteries in having no anastomotic communications one 
with another) accompany those of the bronchial tubes, and, like 


* If the enbstance of the lungs be lacerated or rent asunder, the surface 
will be found to present a lobulated aspect. Introduce a blow-pipe into one 
of these lobuliy and all the other lobules — ^the entire lung — may be inflated 
from this one ; showing the free communication existing between them. The 
same may be effected by injecting quicksilver. You may do the same with the 
interstitial substance : but in this case you do not flu the lobules. In fine, 
the longs with their cells resemble a sponge; only that the connecting tissue 
has no communication with the sponge. 
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thei% dindct and tubdiyide, grow smaller and augment in num- 
ber aa they approach the air-cells ; upon the internal'^ surfaces 
of which tii^ become capillary, and assume the texture of corres- 
raident thinness and pellucidity with the cells themselves, 
^nmough these minute vessels every particle of blood is impelled 
every time it is circulated over the system, as was stated when 
on the blood : a remarkable change of colour is thereby effected 
in it, and we have now an opportunity of seeing in what man- 
ner this fluid is exposed to the influence of atmospheric air for 
the purpose. It is evident that no immediate contact can hap- 
pen between the air and the blood, for the thin, transparent side 
of the vessel, if not that of the air-cell likewise, must ever be in- 
terposed ; so that whatever this influence be, it must take effect 
through one or other or both of these membranes. We might 
conceive, indeed, that such minute vessels could not transmit 
through them such a body of fluid as the blood ; but when we 
took at the volume of the lungs, and consider the incalculable 
number of air-cells they must contain, the globular surface of 
every one of which is furnished with an expansion of pulmonary 
vessels, we shall feel more surprise and admiration at the ex- 
treme division and diffusion of this fluid in order to receive the 
necessary change, than that such a prodigious number of capil- 
laries should be equal, in their united caliber, to the pulmonary 
artery itself. 

From the extremities of the arteries, upon the surface of the 
air-cell, arise the pulmonary veins. These, by repeated union 
with one another, form themselves, first, into visible branches, 
which subsequently become branches of larger size, until at 
length they end in eight pulmonary venous trunks, which pro- 
ceed to, and by four openings terminate in, the left auricle of 
the heart. The ramifications of these veins, unlike the gene- 
rality of others, are not more numerous than those of their 
correspondent arteries : and the reason for this is obvious ; for, 
here, one set of vessels are not more subject to compression 
than the other, nor does the heart (which is so proximate to 
them) require any such aid as an additional number of veins 
afford to carry on the circulation. The pulmonary veins have 
only to convey the blood back to the heart, after it has received 
its due change within the capillaries upon the air-cells. 

Organization, Besides the pulmonary blood-vessels, there are 
two others, named the bronchial arteries. They come off, by one 
trunk, from the posterior aorta, and each of them enters a division 
of the lungs, in the substance of which it branches forth, and 

♦ Some say, “ upoa the external surfaces.” j 



The absorbents of the lungs axe large and numerous^ particularlj 
the deep-seated : and of the superficial, we may often succeed in 
injecting considerable numbers, by introducing a quicksilver-pipe 
imder the pleura pulmonabs. They all pass through the absorbent 
glands situated around the roots of the bronchial tubes. 

Parenchyma, The connecting medium of the various consti- 
tuent parts of these organs, or, as it is termed, their ^parenchyma, 
appears to consist of little else than cellular tissue, without any 
intermixture of adipose matter : it admits of the free diffusion of 
any fluid that may be extravasated into it — of air that may have 
escaped from the air-cells, or of serous fluid poured out when the 
lungs become anasarcous ; but, as was observed before, there is 
no intercommunication between it and the cells or vessels, as 
long as the organs preserve their integrity of structure. 

Specific Gravity, The lungs, when healthy, are acceding 
light in comparison to their volume ; so that if they be immersed 
in water, unlike most other parts, they will float upon the surface, — 
a fact familiar to every one who has seen the liver and lights of an 
animal thrown into a pail of water to be washed : indeed, the name 
of lights itself seems to have been given to them from this very 
property. If the foetal lungs, however, be so treated they will in- 
stantly sink to the bottom of the vessel : and this experimental 
result at once shows why those of an animal that has once 
breathed should swim ; for, in the one instance they contain air, 
in the other they are wholly free from it. They are not to be re- 
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garded as respiratory organs in the foetus. It is evident, therefore, 
that the lungs owe their property of lightness to the air they con- 
tain ; and, as a further proof of it, if that fluid be by any means 
absorbed or pressed from them, and their bulk diminished by eol- 
lapse of the air-cells, like other viscera, they will prove heavier 
than an equal volume of water : hence it is that the lungs of a 
horse that has died of hydrothorax, even though they be sound, 
are of a greater specific gravity than those of one in health. It 
occasionally happens, however, that these viscera evince, in this 
particular, the properties of airless lung, while their natural 
volume and general appearance remain the same : there must be 
present interstitial deposition. 

Bronchial Glands, 

Small, oval-shaped, glandular-looking bodies, situated about 
the roots of the lungs, adhering more particularly to the bottom of 
the trachea and the bronchial tubes. They exhibit a dirty French 
gray hue, interspersed with dark blueish spots, and are about the 
volume (though this varies much) of a tick-bean. For a long 
time the nature of these bodies remained obscure : of late, skilful 
injections have clearly shown them to be absorbent glands. They 
possess their capsules, and, when cut open, exhibit a cellular 
structure. They contain a dark fluid, which will soil anything 
it touches ; whose principal ingredient chemists have found to 
be carbon. 


SECTION V. . 

DIGESTIVE SYSTEM. 

IN THIS SYSTEM ARE COMPRISED THE MOUTH, TONGUE, SALIVARY 
GLANDS, PHARYNX, (ESOPHAGUS, STOMACH, INTESTINES, LIVER, 
SPLEEN, PANCREAS. 


OF THE MOUTH. 

It may be observed here (as prefatory to the description of 
this part), that in quadrupeds in general, the facial angle^ is one 
of very considerable obliquity, in consequence of the prolongation 

* The facial angle is the point at which one line drawn parallel with the 
exterior of the frontal bone is intersected by another extended parallel with 
the lower border of the inferior maxilla. 
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of that part of the head which corresponds to the face in the 
human subject : and this development of feature is in none more 
striking than in the horse and dog. Consequently, in these ani^ 
mals, the nose and mouth are cavities of large dimensions. And 
in the horse, the mouth appears to have been thus prolonged, not 
only to enable him to collect his food with more facility, but also 
that he might subject greater parcels of it at a time to the action 
of the grinding teeth, whereby the processes of mastication and 
deglutition are greatly accelerated. 

Conformation, The mouth is constructed, in part, of bone, and 
in part of soft materials. The superior and anterior maxillary 
and the palate bones form the roof ; the inferior maxilla, the 
lower part ; the incisive teeth, the front ; and the molar teeth, 
the sides. The lips, cheeks, soft palate, gums, and buccal mem- 
brane, constitute its soft paints. The tongue occupies its cavity, 
and the salivary glands are appendages to it. 

Lips, 

General Conformation, The lips, two in number, superior 
and inferior j are attached to the alveolar projections of the supe- 
rior and inferior maxillae, by the muscles that move them ; by 
the cellular tissue entering into their composition ; and by the 
membrane that lines them. Their borders surround and bound 
the orifice of the mouth, and are united together on either side ; 
which points of union are denominated their commissures^ or the 
angles or corners of the mouth. Exteriorly, the lips are creased 
down the middle by perpendicular lines of division ; exhibit little 
papiDary eminences upon their surface ; and present a softer and 
shorter coating of hair than what is found in ordinary places, 
out of which project several long straggling horse-hairs or 
whiskers. The inferior lip is altogether smaller, and is thinner 
in substance than the superior ; and is distinguished by a re- 
markable prominence about its centre, from which grows a tuft 
of long coarse hairs, vulgarly designated as the beard. 

Structure, The lips are both muscular and glandular in their 
composition, Sever^ small muscles (which have already come 
imder our observation*), arising from the maxillary bones, are 
inserted into them, and endow them with great self-mobility : 
one alone, consisting of circular fibres, is interwoven in their sub- 
stance without having any other connection; this is denominated 
the orbicularis oris, or sphincter labiorum, fi^m its use, which is 
that of closing the mouth. This muscle is an antagonist to all 
the others ; they raise or depress the lips, or draw uem to one 


* Vide “ Anterior Maxillary p. 89. 
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side ; but this contracts them^ and occasionally projects them in 
such a manner, that the horse can exert with them a prehensile 
power, which is most remarkably evinced at the time that he is 
picking up grain from a plain surface ; indeed, the act of nibbling 
our hands with his lips demonstrates this faculty, and also the 
force with which he can employ it. The lips are lined by the 
same membrane that lines other parts of the cavity of the mouth. 
Beneath it are seated numerous mucous follicles that elevate it 
everywhere into little papill^B^ which are perforated by the 
mouths of these follicular glands, as may be readily seen with the 
naked eye by everting either the superior or the inferior lip. The 
skin covering the lips is extremely thin, and possesses consider- 
able vascularity and sensibility. To the tenuity of it, and to 
the shortness and scantiness of their pilous covering, is to be 
ascribed the superior sensitive faculty of these parts. 

Cheeks, 

The cheeks are constituted substantially of the masseter and 
buccinator muscles, covered by the skin upon the outside, and the 
buccal membrane upon the inside. Their internal or mem- 
branous surface is studded with scattered mucous follicles, whose 
excretory orifices may be seen by everting the part. 

Gums. 

The gums consist of dense, compact, prominent, polished 
masses, of the nature of periosteum, adhering so closely and te- 
naciously to the teeth and the sides of their sockets, that it ren- 
ders the one inseparable from the other but by extraordinary 
mechanical force. Like other parts of the cavity of the mouth, 
they receive a covering from the buccal membrane. 

Palate. 

Two distinct parts are included under this head ; the hard and 
the soft palate. The hard palate is constituted of the palatine 
processes of the superior and anterior maxillary bones : and of a 
firm, dense, periosteum-like substance, the vaulted, inward part 
of which is elevated into several semi-circular ridges, vulgarly 
called the bars. The fibres of this substance, which possess 
great tenacity, are inserted into the pores of the bone in every 
part, but are most numerous and dense along the palatine su- 
ture ; the interstices are filled up by a dense cellular tissue, 
through the substance of which are dispersed the ramifications 
of the palatine vessels and nerves. 

THE SOFT PALATE, sometimes called the velum palati, is 
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attached to the superior or crescentic border of the hard palate^ 
the border formed by the palatine bones ; from which the velum 
extends backward and downward as far as the larynx, and there 
terminates over the epiglottis, in close apposition with that part, 
in a loose semi-circular edge. In consequence sf the velum palati 
being long enough to meet the epiglottis, the cavity of the mouth 
has no communication with that of the nose — these two parts 
forming a perfect septum between them ; hence it is that a horse 
cannot respire and vomit by the mouth like a human being, in 
whom the velum is so short that there is an open space left be- 
tween it and the epiglottis, through which air or aliment can 
pass either upward or downward. The soft palate is composed 
of extensions of membrane from the nose and mouth, between 
which is interposed a pale, thin layer of muscular fibres (described 
at page 103, under the appellation of circumfleams palati ) . 

The velum performs the office of a valve : it prevents the food 
in the act of swaUowing from passing into the nose, and it con- 
ducts the air from the windpipe into that cavity, without per- 
mitting any to escape into the mouth. 

OF THE TONGUE. 

The tongue^ the principal organ concerned in taste and deglu- 
tition, is lodged in the mouth ; filling the interspace between 
the branches of the inferior maxilla. 

Duplicity, Like the other organs of sense, it is double ; being 
composed of two parts, whose union is marked by a longitudinal 
crease along its middle, the divisions having no vascular nor 
nervous connection, nor in fact any intercommiuiication whatever : 
so that an animal has to all intents and purposes two tongues, 
and apparently for the same reason that he has two eyes, two 
ears, und two nostrils. Anatomy, as far as we can carry our 
researches, demonstrates this : perhaps we have no better proof 
of it, however, than what happens in hemiplegia, a disease in 
which only one half of the body is paralytic : under these cir- 
cumstances, in the human subject, the patient can only see with 
one eye, use one arm, and taste with but one (and that the cor- 
respondent) side of the tongue. 

Division, The tongue, in description, is commonly divided 
into rooty body, and apex : by the attachments of the two former 
it is held in its situation ; the latter is loose and unconnected. 

Attachment. At its root, it is deeply and firmly inserted by 
several muscles which arise chiefly from the os hyoides and the 
inferior maxilla ; it is also connected with the pharynx, and with 
the soft palate. From the“ sides of the lower jaw, separate layers 
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of the membrane of the mouth are reflected upon its body, form- 
ing by their junction a sort of bridle, which is thence extended to 
the symphysis : to this part, which serves to restrain the organ 
in its motions, the name oifrcenum lingucR has been given. 

PapilUe, The dorsum or anterior surface of this organ has a 
peuliar covering, which, though it appears to be continued from 
thebuccal membrane, is a different structure altogether, and serves 
quite a different purpose. The surface of it is roughened, pos- 
sessing a villous texture, everywhere studded with numerous little 
conical eminences, called papillcSy which are supposed to be 
formed out of the extremities of the nerves, and to be the especial 
seat of the sense of taste. These papillae vary in size and figure, 
and are more abundant and larger upon the base and along the 
sides of the organ. Interspersed with them are a number of 
mucous follicles, whose apertures may be seen with the naked 
eye, through which a mucus is discharged upon the papillary 
surface keeping it continually moist, and rendering its percep- 
tion of taste more acute. 

Structure, The tongue is said to possess a covering of com- 
mon integument ; and certainly its strong compact tunic has all 
the appearances of skin, and presents the common tests of it: the 
external layer is laminated, is bloodless, is insensible ; the inter- 
nal or substantial part is tough, fibrous, vascular, and sensitive, 
in fact, is like cutis ; and the intermediate or connecting material 
is delicate, soft, and reticular, and forms a bed for the lodge- 
ment of the papillae. The substance of the tongue itself consists 
of an inter-union, or rather an incorporation of its muscles, the 
fibres of which intersect one another, and take a variety ef direc- 
tions ; but intermixed with them is a fine adipose tissue to which 
is owing the flabby softness of the organ, and the peculiar aspect 
it exhibits when cut into. 

Use, Though the tongue is emphatically denominated, from 
its essential character, the organ of taste, it is not the only part 
that possesses this faculty ; for the palate, the pharynx, and the 
oesophagus, it is believed, participate in it. The tongue, in addi- 
tion to possessing this faculty, disposes of the food during man- 
ducation, and, when sufficiently masticated, collects and thrusts 
it, portion after portion, into the pharynx : and furthermore, at 
the time the animal is drinking, it is not only employed as an 
instrument of suction, but also as a canal along winch the fluid 
ascends into the pharynx. 

Organization, Every part of this organ is plentifully supplied 
with blood. Its arteries are the lingual, branches of large size 
from the external carotids. The blood-vessels of either side are 
generally found free from anastomosis with one another : if either 
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of the arterial trunks is filled with injection, it rarely happens 
that the opposite half of the organ receives any colouring from 
it. Its nerves are the ninth pair, which run to the muscles, 
and a considerable branch from the fifth pair, in whose extreme 
ramifications, which are distributed to the papillae, the percep- 
tion of taste is supposed to be inherent. 

OF THE SALIVARY GLANDS. 

Number and Names. The salivary glands, properly so called, 
are six in number, three upon each side of the head; — the paro- 
tid, the submaxillary, and the sublingual. 

THE PAROTID, the largest of these glands, so called from 
being placed near the ear, lies within a hollow space at the upper 
and back part of the head, bounded by the branch of the lower 
jaw before, and the petrous portion of the temporal bone behind^: 
it extends as high up as the root of the ear, and as low down as 
the angle of the jaw, by which latter a small portion of it is con- 
cealed. This gland, Hke the others of the same class, is enveloped 
in a case of dense cellular membrane, and is constituted, in struc- 
ture, of many little lobes or lobuli, connected together by pro- 
cesses transmitted into the interior from this cellular covering. 
Every lobulus is composed of a distinct set of secretory vessels, 
from which numerous tubuli arise, conjoin, and at length form 
one main branch ; these branches, which correspond in number 
to the lobuli, unite and re-unite until they end in one common 
excretory duct. The duct emerges from the inferior part of the 
gland, runs along the inner part of the angle of the jaw, and 
crosses over the posterior edge of the bone immediately above or 
beliind the submaxillary artery and vein : in the remainder of 
its course it corresponds to the border of the masseter, and, about 
opposite to the second anterior molar tooth, pierces obliquely the 
buccinator, and terminates by a tubercular eminence upon the 
internal surface of the buccal membrane.* 

THE SUBMAXILLARY GLAND, of smaller volume than 
the parotid, lies in the space between the angles of the jaw, to 
which, and to the muscles thereabouts, it is loosely attached by 
cellular membrane : a portion of it is also generally found pro- 

* To expose this duct, at or near its issue from the gland, an incision 
sliould be carried along the posterior border of the branch of the lower jaw : 
first, dividing the skin ; secondly, the panniculus ; thirdly, the ceUular tissue 
immediately covering the duct, which is readily distinguished by its glistening 
pellucid aspect. By extending the incision around the angle of the jaw, 
directing it towards the inner edge of the bone, the duct will be found 
making its ^t turn : here, however, it is lodged in a hollow, deeply buried in 
cellular tissue. 
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ceeding backward as far as the trachea. Its structure is similar 
to that of the parotid gland. The submaxillary duct issues near 
the centre of the gland, creeps along the under and inner border 
of the tongue, close to the lower edge of the sublingual gland, 
and terminates by a little mammiform elongation of membrane, 
vulgarly called the harh (barbillon) or pap, upon the frsenum Hn- 
guse, about half an inch above its attachment to the symphysis. 
Among the other ridiculous and mischevious practices of farriers 
is that of snipping oflF these processes. They were seemingly de- 
signed as valves, to prevent the insinuation of alimentary matters 
into the ducts. The coats of this vessel are extremely thin and 
transluscent 

THE SUBLINGUAL GLAND is still smaller in volume than 
the submaxillary, though, altogether, one much resembles the 
other in figure. It lies along the under part of the tongue, covered 
by the buccal membrane, where, from the lobular unevenness it 
gives to the surface, its situation is well marked. Its ducts 
penetrate the membrane by the side of the frsenum linguae. 

The use of the salivary glands is to secrete a saline limpid 
fluid, called, saliva; which is conveyed and poured by their 
ducts into the mouth during manducation : here it is mixed with 
the food, mollifying it, and rendering it more easy of digestion, 
and at the same time facilitating the passage of the alimentary 
bolus into the stomach. 

OF THE PHARYNX. 

The pharynx is a funnel-shaped sac, lodged in the throat for 
the reception of the food. 

Situation, The pharynx is contiguous to the guttural pouches, 
superiorly ; the larynx, inferiorly ; and the anterior portions of 
the parotid glands and branches of the jaw, laterally. Posteriorly, 
it is continuous in substance with the oesophagus : anteriorly, it 
presents an opening to the mouth. 

Attachment, In front, to the os hyoides and palate bones ; 
below, to the larynx ; behind, it grows narrow and ends in the 
oesophagus. 

Structure, The pharyux is in part muscular and in part mem- 
branous. Of the muscles belonging to it (described at page 100) 
the constrictors are those that more immediately enter into its 
composition. They are so disposed as to give the membrane 
forming the sac a complete fleshy covering, which is rendered 
the more uniform by their proximate fibres being indistinguish- 
ably blended : thus the muscles form the most substantial part 
of the pharynx. The lining membrane, which is of the mucous 
class, is soft and thick in substance, and palely tinged with red 
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in colour, and is papillary fend in places rugose upon its surface ; 
being perforated by the ducts or numerous follicles which dis- 
charge a mucus that preserves glibness and moisture to its 
interior. The membrane itself is (where it meets them) con- 
tinuous both with the buccal membrane and that which lines the 
esophagus. 

Although the pharynx is designed for the reception of the 
food, it does not open directly into the mouth : the two cavities 
are separated from each other by the soft palate and epiglottis. 
Except in the act of swallowing and coughing, they have no com- 
munication : in the former case, the velum is pressed upward by 
the food against the posterior openings of the nose ; in the latter, 
the larynx is depressed by a convulsive action of the muscles in 
the vicinity. Into the cavity above the velum there are four 
openings — ^two of the chambers of the nose, one of the larynx, 
and one of the esophagus : the eustachian tubes do not open 
into the pharynx ; they end in two large membranous poucmes 
at the upper part of the fauces. The opening leading into the 
esophagus is constantly closed, except when alimentary matters 
are passing to or from the stomach ; so that air received into the 
pharynx through the nose can pass nowhere else but into the 
windpipe ; but if food be returned from the stomach, it will be 
regurgitated into the nose ; at least, only that portion of it which 
enters the pharynx at the moment that the larynx is depressed 
in the act of vomiting, can be thrown into the mouth : in the 
same way that air is in the act of coughing. 

OF THE ESOPHAGUS. 

The esophagus, or gullet, is the tube through which the food 
is conducted from the pharynx into the stomach. 

Course. It has its beginning from the pharynx, and is there 
placed at the upper and back part of the larynx, taking the first 
part of its course above and behind the trachea, between that 
tube and the cervical vertebrae. Having proceeded a short way 
down, it inclines to the left, and soon after makes its appearance 
altogether on the left side of the trachea, and continues so placed 
during the remainder of its passage down the neck : this explains 
why we look for the bolus during the act of swallowing on the 
left, and not on the right side of the animal. In company with 
the trachea, the esophagus enters the thorax between the first 
two ribs, at which place, running above that tube, it quits its com- 
panion for the superior mediastinum, which cavity it traverses 
toIow and a little to the right of the posterior aorta. Imme- 
lately beneath the decussation of the crura, the esophagm 

16 
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pierces tlie substance of the diaphragm, and enters the stomach, 
at a right angle, about the centre of its upper and anterior part. 

Structvre. The (esophagus presents, externally, a strong, red, 
muscular coat; internally, one remarkable for its whiteness, 
which in its nature is cuticular. The muscular coat is com- 
posed of two orders of fibres — a longitudinal, forming an out- 
ward layer ; and a circular, an inward layer : the former will 
shorten the tube, and perhaps dilate it for the reception of food ; 
the latter, by successive contractions of the canal, will transmit 
the food into the stomach. The second, or internal coat, is 
called the cuticular, from its analogy to the cuticle of the skin. 
Although it is continuous with the membrane of the pharynx, it 
is of a totally different composition : it is thinner, but it it much 
more compact and stronger in its texture, and, I believe, is both 
insensible and inorganic. It adheres to the muscular covering 
by a fine cellular tissue, the extensibility of which gives full play 
to the latter ; and admits, during the empty or collapsed state of 
the tube, of the former being thrown into many longitudinal^/ie<& 
or folds ; as is demonstrated by making a transverse section of 
the tube : such appearances result from the contraction of the 
one coat, and the want of proportionate elasticity in the other. 
Between the two tunics, embedded amongst the connecting cel- 
lular tissue, are numerous follicular glands, whose office is to 
pour forth a mucous secretion upon the internal surface of the 
lining membrane to render the passage of food along it glib and 
free from any friction, 

OF THE ABDOMEN. 

In consequence of the organs next to be described being con- 
tained in the cavity of the abdomen, it will be necessary to 
examine this cavity, in order to understand their relative situa- 
tion and connexion. 

The abdomen, or belly, is formed principally of soft parts ; 
which parts consist, in the main, of the four pairs of abdominal 
muscles (described at page 124) : at least, they constitute its 
broad superficies below and laterally. Its anterior part (where 
the most important viscera are situated, viz. the stomach and 
liver) is bounded at the sides by the false ribs, and in front by 
the (iiaphragm; its posterior compartment (containing the organs 
of generation), by the pelvis ; its superior, by the dorsal and 
lumbar vertebrae, and muscles belonging to the loins. 

Seeing that the contained organs lie altogether in this cavity, 
which is cme of capacious dimensions and without any natural 
division in it, anatomists have found it necessary (in order to 
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render their descriptions definitive) to divide the cavity artifi- 
cially; and they have done this by drawing certain imaginary^ 
lines over its superficies, which are supposed, by means of ima- 
ginary planes let down perpendicularly from them, to intersect 
or partition the cavity into so many compartments, to which the 
name of regions has been assigned. 

The primary and grand division of the abdomen is into three 
regions — the anterior, or epigastric; the middle, or umbilical; 
and the posterior, or hypogastric. 

The epigastric region is the space comprehended between 
the ensiform cartilage and an imaginary line drawn across the 
abdomen, posteriorly to the cartilages of the false ribs : it is 
subdivided into three others — ^the scrobiculus cordis, the space 
included between the ribs ; and the right and left hypochondria, 
the lateral cavities or boundaries of it. 

The umbilical region extends in breadth from the line just 
mentioned to another drawn across from one anterior spinous 
process of the ileum to the other : it is equally subdivided into 
three others by transverse lines, the middle of which retains the 
name of umbilical region, while the lateral are called the lumbar 
regions. 

The hypogastric region extends over the remainder of the 
belly. It is also subdivided into three : the part included be- 
tween the spinous processes of the ilea and the pubes receives 
the name of regio pubis ; the latter subdivisions, of iliac regions. 

The abdominal viscera of the horse differ from those of the 
human subject chiefly in the shape and comparative size of the 
stomach and the colon : their general relative situation and con- 
nection we shall find to be much the same in both. 

Having opened the cavity of the abdomen, by making a crucial 
incision through its muscular parietes, we perceive that its inte- 
rior, and the viscera lying within it, present an uniform glisten- 
ing surface ; are smooth, polished, humid, and slippery to the 
feel ; and are bedewed with a limpid exudation ; all which arises 
from their possessing a general investing membrane of the same 
(serous) class as the pleura, and which appears, in most respects, 
to perform similar uses. To this part the name of peritoneum 
has been given. 


Peritoneum. 

The peritoneum is the membrane, then, that lines the cavity of 
the abdomen, and is reflected upon the contained viscera. Wnen 
I introduce my hand into the oeUy, every surface I apply it to 
being covered by peritoneum, I am not, in truth, able to actually 
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tfmck any af the viacera within it : this, we know, is precisely the 
same case ^ regard to the pleura. 

Ttxture. The texture of this membrane also is like that of 
the pleura. Strip it off from any part, and it will prove rough 
and shaggy, exteriorly, from the presence of numerous little 
ftoccuient adhesions ; and this shows the nature of its attachment 
to the several parts it invests; viz. by cellular tissue. But its 
interior surface is everywhere smooth, glib, and humid ; and this 
is assignable to two causes — to the uniformity and compactness 
of its texture, and to the exhalation of a serous vapour, which 
after death becomes condensed, and which we always find more 
or less of, in the liquid state, between the different viscera. The 
peritoneum appears to be composed of condensed cellular mem- 
brane, interwoven with numerous blood-vessels, some nerves, and 
many absorbents. It is extremely elastic, whereby it accommo- 
dates itself, without corrugation, to the perpetually varying ca- 
pacity of the cavity, as well as the frequent change of volume 
and relative situation of many o^the viscera : indeed, at certain 
times, it must admit of very considerable extension ; e. ff, in the 
mare during gestation, and in ascites. 

Ligaments, What are called the ligaments of the peritoneum, 
are certain parts which in the foetus were vessels of importance, 
but which in the adult degenerate into impervious chords, and 
for this reason have their name altered. The anterior ligament 
or ligamentum rotundum (originally the umbilical vein) runs be- 
tween the peritoneum and abdominal muscles, from the umbilicus, 
or navel, to the liver. The two posterior ligaments (consisting of 
what once were the umbilical arteries and the urachus) pass in 
the same manner from the navel to the bladder ; the former tra- 
versing its sides to join the iliac arteries, the latter entering the 
substance of the bidder at the very apex of its fundus. In the 
young animal it generally happens that these vessels are per- 
vious for a considerable distance ; but then their caliber is ex- 
ceedingly reduced in size, their coats being proportionately 
thickened. 

Use. The principal use of the peritoneum is to secrete a se- 
rous fluid — a fluid that exists in a vaporous state during life, for 
the lubrication of every part of the membrane; in consequence 
of which those viscera that are continually moving ■within the 
belly glide over one another not only without friction, but -with- 
out exciting the least consciousness of their motions on the part 
of the animal himself. In addition to this, the peritoneum fur- 
nishes most of the viscera -with a complete external tonic, and 
thereby adds strength and firmness to their several textures ; it 
attaches, and siq ^orts, and confines those viscera (within cer- 
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tain limits) in their respective places ; and it strengthens the 
abdominal cavity altogether by its uninterrupted extension every 
where through and around it. 

Of the Situation of the Viscera of the Abdomen. 

When the cavity of the belly is laid open, the large intestines 
present themselves first to view ; consequently they are placed 
undermost when the animal is standing, and are lying imme- 
diately in contact with the abdominal muscles. About the middle 
of the cavity, the apex of the ceecum is seen protruding from the 
body of the intestine of that name, which is extended to the right 
side, encircled by the colon. Generally speaking, the small in- 
testines are not seen on first reflecting the muscular flaps : this, 
however, will depend on the state of the large ; for if they are 
flaccid some of the small guts will insinuate themselves between 
the caecum and colon : should we not see them, however, in the 
first instance, they may at once be brought into view by turning 
the caecum to the right side. 

The stomach is principally lodged in the left hypochondriac 
region, though a part of it extends into the epigastric, and there 
crosses the spine. Its anterior or convex part lies against the 
diaphragm and the false ribs of the left side \ its posterior or 
concave part is concealed by the intestines ; its lower surface 
is invested by omentum ; its left extremity has the spleen at- 
tached to it, which viscus also extends along its great curvature ; 
and its right end is in contact with the left and middle lobes of 
the liver. 

Prior to proceeding to the situation and course of the intestines, 
it becomes necessary to anticipate a little in our descriptions, by 
observing here, that anatomists have divided these viscera into 
small and large ; and that the former, beginning from the sto- 
mach, comprehend three subdivisions — the duodenum, jejunum, 
and ileum ; the latter, commencing from the termination of the 
small, likewise three — ^the ctBCum, colon, and rectum. 

The duodenum takes its beginning from the right extremity 
of the stomach, and soon after forms a curvature aroimd the 
head of the pancreas ; having the liver above, and the great arch 
of the colon below it. Having reached the concave part of the 
liver, it makes a sudden turn backward and to the right, and be- 
comes attached to the right kidney ; lastly, it crosses the spine, 
between the roots of the mesentery and mesocolon, to the left 
side, where it takes the name of jejunum. This gut, during its 
course, is so closely bound down by peritoneum, that its motions 
must prove exceeding limited ; so that it will always bear pretty 
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nearly tlie same relative situation in regard to those viscera 
whose motions, like its own, are confined — ^the stomach, the 
liver, and the kidney. 

The jejunum and ileum (two intestines that do not essen- 
tially differ jfrom each other, except that the latter is one fifth 
longer than the former) constitute together numerous con- 
volutions, which are lodged principally in the umbilical region, 
where they are encircled and in part concealed hy the colon. 
They are but loosely connected to the spine by peritoneum ; so 
that (unlike the duodenum whose attachments are so short) 
they can move in various directions and to a considerable extent ; 
a circumstance, of course, that will materially affect their relative 
situation. 

The ileum, towards the right side of the cavity, terminates 
in a part of the large intestines, which, jfrom its continuity with 
the colon, to which and to the caecum it appears to give origin, 
has been denominated the caecum caput colt, or blind head of 
the colon. From this part proceeds downward the body of the 
CiECUM, and this accounts for its apex protruding in the manner 
already described, amid the convolutions of the colon. 

The colon, taking its origin from the same part as the 
coecum, at first passes downward, and encircles the body of the 
coecum, running both before and behind that gut : next, it re- 
flects upon itself, and makes a second turn like the first ; so that 
this part, which may be called its great arch, is double. That 
portion of the second flexure of the intestine which forms the 
upper and anterior part of the arch, and which fills up the bot- 
tom of the space between the cartilages of the false ribs, is of 
very considerable volume ; in its course, however, to the left 
side of the spine, it becomes again contracted, and is there 
attached to the spleen, with which it now runs in contact. 
Under the left kidney it makes a sudden curve backward, and 
becomes reflected upon itself somewhat like the letter S : from 
which peculiarity of figure this part is called the sigmoid flexure 
of the colon. It is woithy of remark here, that although the 
colon and caecum are intestines that possess considerable motion, 
they are so united that they cannot alter their places materially 
in regard to each other : it may be added also, that they will in- 
variably occupy the lowermost parts of the abdominal cavity. 

Rectum. — As soon as the colon has reached the basis oi the 
sacrum, it ends, and the intestine assumes the name of eectum : 
the remaining portion of gut, however, though so called, is not 
perfectly straight, but follows the bend of that bone. It termi- 
nates by an eidarged extremity in the anus. 

The omentum (the intestines being drawn to one side) is 
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now brought into view, investing the lower part of the stomach ; 
to the great curvature of which, and to that portion of colon 
which crosses the spine to form the sigmoid flexure (its last 
turn), it is attached,’ In the horse, the omentum is small, and 
seldom contains much adipose matter. It consists of four layers 
of peritoneum : two derived from the stomach, and two from 
the colon ; which are disposed in a manner that will be pointed 
out when the reflection of that membrane is considered. 

Mesentery. The small intestines are loosely connected to the 
spine by a duplicature of peritoneum, called the mesentery ; 
the colon is attached in like manner to the bone by a produc- 
tion of the same membrane, named the mesocolon ; and the 
rectum is confined in its place by a similar reflection, by some 
described as the mesorectum. 

The liver is, in major part, situated in the right hypochon- 
driac region, though some part of it lies in the epigastric, and a 
small portion extends between the stomach and diaphragm into 
the left hypochondriac region. This viscus is confined in its 
situation by means of, what are named, its ligaments ; which, 
with the exception of one, are nothing more than productions of 
peritoneum. The one attaching the right lobe to the diaphragm, 
is called the right ligament ; a similar one connecting the left to 
it, the left ligament; between the diaphragm and its middle 
lobe, we find the suspensory ligament ; and immediately above 
that, surrounding the posterior vena cava, the coronary ligament : 
lastly, within the folds of the suspensory ligament are the re- 
mains of the umbilical vein, to which the name of round liga^ 
ment has been given. The large lobe of this gland is conceded 
by the great arch of the colon ; its left and middle lobes are in 
contact with the stomach, and its right with the duodenum and 
upper margin of the right kidney ; to all of which it has perito- 
neal attachments. 

The spleen is situated in the left hypochondriac region, 
lying there within the concavities of the false ribs, with the 
hindermost cartilages of which its margin lineally corresponds ; 
so that if the abdomen were pierced from the left side posteriorly 
to the last rib, this organ would escape injury. It is attached to 
the left half of the great curvature of the stomach ; but the chief 
bulk of it lies behind and rather above the stomach. Its an- 
terior end lies in contact with the left lobe of the liver : its 
posterior is connected to the left kidney, and concealed by the 
convolutions of the colon. 

Pancreas. — The most ready way to get a view of the 
pancreas is to tear through the omentum. It lies across the 
spine, within the epigastric region, underneath the crura of the 
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diaphragm^ immediately behind and a little above the small cur- 
vature of the stomach. Its head is surrounded by the duodenum, 
with which, and with the stomach and colon, it is chiefly con- 
nected ; and its body which is pierced by the vena portae, has 
one attachment to the spleen, another to the left kidney. 

Of the Reflection of the Peritoneum. 

In order that the various connexions and relations of the 
peritoneum may be perfectly imderstood, it is usual, at this time, 
to trace (what the Schools call) its reflections; by which is 
meant, to show the way in which it lines the cavity, and after- 
wards invests the different viscera contained in it. The peri- 
toneum, though a perfect sac, taken as a whole, is not, as far as 
regards the cavity of the belly, a circumscribed bag ; at least, it 
is not in the male, subsequent to the descent of the testicles ; for 
those organs in their passage carry down a portion of the mem- 
brane into the scrotum, whereby the cavity of the tunicse va- 
ginalis (in which the testicle is contained) becomes continuous 
with that of the abdomen ; and ever afterwards the two have 
free communication, so that water or air will readily pass from the 
one to the other : notwithstanding this, however, the integrity of 
the peritoneum itself remains stiU unimpaired. In consequence, 
therefore, of the membrane being continuous at all points, it 
possessing, the same as a bag without an opening, neither be- 
ginning nor ending, it imports but little from what part of it 
description is commenced. We may begin at the inferior part, 
where it gives a lining to the abdominal muscles, passing from 
them over the pubes upon the fundus of the bladder, from which 
it is extended on either side to the parietes of the pelvis, which 
extensions are called the vesical ligaments. From the fundus it 
continues round upon the superior surface of the bladder, as far 
backward as its cervix ; at the same time ascending to inclose 
the rectum and attach it to the sacrum ; thus forming the meso^ 
rectum. From the sacrum it advances upon the lumbar ver- 
tebrae, which it soon after quits to invest the colon, and after- 
wards returns to the spine, in this manner forming the meso- 
colon. It descends from the spine a second time, to invest the 
whole mass of small intestines (and also the arch of the colon); 
and having done so, returns again, and thus forms the mesentery ; 
at least one layer of it, the other coming up to meet this from 
off the surface of the pancreas. Having reached the spine, these 
two layers imite by adhesion, and become reflected together in a 
direction downward, and afterwards backward, spreading under 
the bowds for some short way posteriorly, and then doubling 
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over upon themselves and turning back and advancing again, 
and running to the stomach, giving that a covering : in this 
manner the loose floating production of peritoneum denominated 
the omentum, is formed : which consequently consists of four 
layers of peritoneum. Prom the stomach the membrane spreads 
right and left : the left invests the spleen ; the right passes to 
the liver, and having given the gland a complete covering, is 
continued upon the posterior surface of the diaphragm : the 
several portions of peritoneum connecting the one to the other, 
forming the ligaments of the liver. The part of the membrane 
which comes off from the posterior parts of the liver extends 
from it to the duodenum, and from that to the pancreas, to go 
to form the anterior layer of the mesentery. The kidneys and 
the pancreas cannot be said to receive peritoneal coverings ; in- 
asmuch as the membrane simply passes over their unattached 
surfaces. 


OF THE STOMACH. 

The stomach is a pouch or bag, formed for the reception of 
the food as it passes through the esophagus. 

Importance. It is an organ of singular importance in the 
body ; and the strongest proof, probably, we have of its being so, 
is the universality of its existence in animals, from the highest to 
the lowest amongst them : tliis is not the case with the brain, 
much less with the heart \ and it was this circumstance that led 
Mr. Hunter to regard the presence of a stomach as the chief 
characteristic between animals and vegetables. The stomach 
has been emphatically denominated the organ of digestion ; be- 
cause within it, the aliment transmitted by the esophagus in a 
crude state, undergoes its primary and principal change in a 
process the object of which is to convert it into material for the 
support of the body. 

Situation, Position, and Plenitude. — The stomach is situated 
principally in the left hypochondrium, which it nearly flUs, ex- 
tending more or less into the epigastrium, according to its state 
of plenitude. Its anterior part lies in contact with the liver ; its 
left extremity is opposed to the diaphragm and spleen, and it 
lies in part upon the small, but mainly upon the large intestines. 
It is evident that the full and empty conditions of the stomach 
must afiect its position in relation to the neighbouring viscera, 
and that the motions of the diaphragm will alter its situation ; 
for during the recess of that muscle, it must be pushed more 
or less into the umbilical region. On the other hand, the action 
of the diaphragm will be impeded by distension of the abdominal 
viscera, and more particularly by fulness of the stomach : in- 
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creased pressure must counteract its efforts to recede, and tlie 
thorax, under these circumstances, must have recourse to other 
inspiratory agents — the intercostal muscles, and those passing 
from the ribs to the fore extremities. This accounts for the in- 
aptitude of horses recently fed to undergo violent exertion, and 
the increased embarrassment in respiration that hard work then 
occasions — why they should be sooner hlowriy and why they will, 
if pressed, absolutely sink from premature exhaustion : hence the 
practice of keeping hunters short of water , and of feeding them 
unusually early, and on corn only, on the morning of hunting. 

Form, The stomach has been not inaptly likened to the air- 
bag of a set of bag-pipes : I should probably fail in conveying so 
good an idea of its shape by any other resemblance. 

Division. For the convenience of description, it has been 
divided into several parts : e. g. an upper and an under surface ; 
'E left or large extremity y which is formed into a large blind 
pouch or cul-de-sac y called \i^ fundus ; and a right or small end, 
which opens with a bend into the duodenum or first intestine ; a 
large curvature, to which the spleen is attached ; and a small 
one, extending between its two openings : the former of thes^p 
curvatures in the living animal, is turned upwards and back - 
wards ; the latter, downwards and forwards. 

Orifices. The stomach has two orifices. One, in which the 
esophagus terminates, is situated about the centre of its anterior 
part, at the right extremity of the small curvature, and takes the 
name of cardia : it is constantly closed but when matters are 
passing into or out of the organ. The other is placed at the ter- 
mination of the right or small extremity, and opens into the 
duodenum: though it has the power of closing, this one is 
mostly open. 

Connexion. The stomach is fastened in its place by its union 
with the esophagus and duodenum. It has other connexions, 
but they are of a peritoneal nature: viz. at its great curvature, it 
is attached to the spleen and colon by the omentum, at the cardia 
to the diaphragm by a fold of peritoneum, and near its pyrolic 
end to the liver by an extension of the same membrane. The 
esophagus, previously to entering the stomach, makes a sudden 
incurvation downward, by which an angle of such a nature is 
formed between them at their junction as to have the effect of a 
valve in preventing any regurgitation of aliment. 

Volume. Perhaps no animal, in proportion to its size, has so 
small a stomach as the horse. Let us only compare it with that 
of the human subject : the stomach of a middle-sized man (a 
man weighing twelve stone) will contain more than three quarts 
of water ; whereas that of an ordinary-sized horse, whose body 
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exceeds his in weight and bulk by eight tmes, will not hold 
more than three gallons, or four times the quantity of the man’s. 
We are to bear in mind, however, that the stomach, like other 
hollow muscles, has the power of accommodating itself to the 
bulk of its contained matters ; so that we are not at liberty to 
draw conclusions of its comparative volume barely from the state 
of plenitude in which we may find it. At another time I shall 
endeavour to show why Nature has given so small a stomach to 
the horse ; an animal whose consumption of food we know to be 
enormous. 

Structure, The stomach is composed of four layers of sub- 
stance, termed coats. The first is that which it derives from the 
peritoneum, thence called the peritoneal coat : at the greater 
curvature the layers coming from the omentum disunite and 
separate, and spread uniformly over both surfaces of the organ, 
^n texture, this coat is the same as the parietal portion of the 
membrane, and, like that, exhales a serous vapour from its sur- 
face, to obviate friction between the stomach and those viscera 
with which it lies in contact. Inwardly, the peritoneal adheres, 
by a fine dense cellular tissue, to the next tunic. 

The second or muscular coaly lies immediately underneath the 
peritoneal. It is composed of two orders of fibres, which may 
be most plainly seen when the stomach is distended with air, and 
its peritoneal covering stripped oflF. The exterior fibres run in 
a longitudinal direction, and are fewer in number and weaker 
than the interior, which take a circular course, and are strong 
and well-marked, particularly about the pyloric extremity, where 
they appear to be blended with 'those of the duodenum ; from 
this arrangement of the fibres, the cavity can be diminished in 
every dimension.* If we slit open the pylorus, we shall find a 
valvular projection, forming the boundary line, internally, be- 
tween the stomach and the intestine : this is called the valve of 
the pylorus ; it is made up of a circular production of muscular 
fibres enveloped within a fold of the internal coat. Though this 
valve certainly tends to prevent the return of alimentary matter 
from the intestines, yet do physiologists not regard this as its 
principal use. They believe that its operation is rather that of 

* In a case of OBdema of the coats of tl»e stomach, I found the muscular 
coat in a state particularly favorable for demonstration. I could not detect 
any longitudinal fibres but at the curvatures; and they were most distinguisha- 
ble around and in the vicinity of the great curvature. The circular fibres 
were everywhere very strong and demonstrable — their fasciculi were plainly 
shown, in consequence of being separated and elevated from the internal tunic 
by the serous fluid with which the connecting cellular substance had become 
infiltrated. They were, many of them, nearly as large as crow-qnUb, and put 
on a veiy pale ash-coloured hue. 
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preventing the escape or expulsion from the stomach of any 
crude or indigested aliment — of solid matters that have not 
been duly softened and dissolved — into the intestinal canal : I 
say solid matters, for fluids pass freely through it at all times 
into the intestines, without detention in the stomach. Actual 
experiment evinces that they do : . but we may also satisfy our- 
selves of this fact by contrasting the quantity of water a horse 
that is thirsty will take at a single draught with the known 
capacity of his stomach. 

Cuticular, The stomach of the horse-species differs remarkably 
from that, I believe, of all other quadrupeds, with the exception 
of the graminivorous monogastriCy in having a partial cuticular 
lining, that may be reckoned as a third coat : by turning the 
viscus inside out, or by slitting it open along it great curvature, 
this part, so conspicuous for its white and wrinkled surface, will 
be broadly exposed to view. And now we can trace its well-^ 
defined border, forming the boundary line between it and the 
other internal coat, the course of which is waving or serpentine, 
something like the figure of an S. This lining extends over the 
cul-de-sac or left extremity of the stomach, covering not quite 
one half of its entire internal surface. We commonly find it 
thrown into wrinkles, technically termed rugeSy which in some 
are so disposed, as to form a sort of net- work ; a condition that 
is owing to its not being possessed of sufficient elasticity to ac- 
commodate itself to the varying capacity of the organ. This 
cuticular substance is of the same nature as the lining of the 
esophagus, with which, indeed, at the cardia it is continuous. 
Numerous small openings are visible upon its innner surface, 
through which issues a mucous fluid, the product of follicular 
glands underneath, which serves a use in the digestive process. 

The fourthy mucouSy villouSy or other internal coaly extends 
over that part of the stomach left unoccupied by the cuticular. 
Its surface is of a yellowish cast, inclining in places to a red. 
It is soft, fine, and cellular in its texture, and possesses con- 
siderable vascularity. When closely and attentively examined, 
it is found to present inwardly, numerous little ragged or shaggy 
processes, which, from their giving it the appearance of velvet, 
have received the name of villi : hence the epithet, villous. They 
appear to be composed principally of the minute ramifications of 
those blood-vessels which we believe to perform the office of the 
gastric secretion : by some the villi are supposed to have nume- 
rous minute glands in their composition ; but, in point of fact, we 
do not know precisely what is their intimate structure.* This 

^ Some*per8on8 say that the follicles upon the internal coat arc for the pur- 
pose of secreting muetts; others, that they prepare the gastfie fluid. Every 
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coat, as well as the cuticular, occasionally exhibits mimerous 
rugae upon its internal surface, which disappear upon extension. 

Organization. For no organ, with the exception of the brain, 
has Nature made more ample provision to insure a supply of 
blood than for this. Its arteries are — the superior gastric, which 
is derived from the posterior aorta, and is distributed to its small 
curvature, and upper and under surfaces; the right and left 
gastric, which branch from the hepatic and splenic arteries, 
and take their course along its great curvature ; besides nume- 
rous small ramifications from the trunk of the splenic, called the 
vasa hrevia. Most of these vessels take a tortuous course, and 
by so doing accommodate themselves to the varying volume of 
the organ. Their ultimate distribution is to the villous lining, 
in which they ramify to great minuteness, and exist in such 
abundance as to render it uniformly red when injected with size 
and vermilion. The veins, which are somewhat larger in size 
than the arteries, and have no valves, terminate in the vena 
portae. The stomach possesses numerous absorbents, and is well 
supplied with nerves from the eighth pair and sympathetic. 

OF THE INTESTINES. 

The intestines are cylindrical tubes of extremely unequal 
volumes, forming one continued but convoluted canal from the 
pyloric orifice of the stomach to the anus ; in which, the process 
of digestion, begun in the stomach, is completed. 

Situation, These viscera, taken collectively, cannot be said 
to be lodged in any particular regions : they are spread over 
principally the inferior parts of the cavity of the abdomen, im- 
mediately supported by the abdominal muscles, and are found, 
one or more of them, in every region of a cavity, of most of 
which they occupy the greater space. 

Length, The intestines of the horse are ninety feet long, or 
between eight and nine times the length of his body : those of 
the human subject are about thirty-four feet long, or six times 
the length of the body.* 


one knows that the stomach does secrete mucus, and a peculiar liquor ; 
but I do not, for my own part, see the sources of this. We see distinct 
sources in the intestines, but we do not in the stomach ; at least I cannot.— 
Abemethfs Lectures, in the Lancet. 

* I was at first undetermined in my mind how I should ^w this com- 
parison. I put down the ordinary height of men at 5 feet 8 inches. I then 
extended a line from the forehead, above the orbital arch, of a middle-sized 
horse, to the point of the hip, and thence carried it to the jpround : this I 
found to measure 11 feet. Thes% with the relative lengths of the intestinal 
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Division, These viscera are divided into the small and large 
intestines : the latter, as their name implies, exceed in volume 
the former. Each of these divisions is subdivided into three 
parts ; and these have each of them a particular name. I shall 
take into consideration the general structure of these tubes, in 
which they all agree, before I proceed to a detail of their 
diflPerences. 

General Structure, An intestine is composed of three coats ; 
the first or external is called the peritoneal ; the second or mid- 
dle, the muscular; and the third or internal, the villous or 
mucous coat. 

The peritoneal coat is simply a covering continued from the 
peritoneum itself, which includes the mesenteric vessels and 
nerves in its way to the intestines, and connects them to the 
spine, to one another, and to other viscera. It intimately ad- 
heres by fine cellular membrane to the muscular coat under- 
neath. It serves to strengthen the tubes ; to famish a lubri- 
cating serous perspiration ; and either to restrain their motions 
within certain limits, or to confine them altogether to their 
places. 

The muscular coat, like that of the stomach, is composed of 
two orders of fibres : — a longitudinal, running immediately un- 
derneath the peritoneum, and consisting of a few pale scattered 
fasciculi ; and a circular, of which the fibres are placed more 
inwardly, are stronger, more numerous, and more distinct. By 
a combination of both their actions, the intestine may be con- 
tracted in every direction ; for while the former will have a ten- 
dency to shorten it, the latter order of fibres will operate forcibly 
in diminishing the caliber of its canal ; it-is the circular fibres, 
however, that are principally called on for action ; by their opera- 
tion the aliment is propelled gradually through them. 

The villous or mucous coat of the intestines, though in 
general appearance it resembles the one of the stomach, differs 
from it in many essential particulars. It is also of infinitely 
greater extent, presenting a surface for absorption and secretion, 
exceeding even that of the common integuments. Its villi (more 
especially in the small intestines), instead of consisting principally 
of minute blood-vessels, are crowded with lacteals, which are 
supposed to take their origin from them by open mouths. And 
besides the viUi, its interior is studded with numerous glandules, 
the size and seats of which vary somewhat in the di&rent in- 

oanals, I have taken as the data of mj caloolation. Whatever objections they 
may be liable to, we may at least draw this conclusion from them ,— the 
intestines of a horse exceed in proportionate letf^fh those of a man. 
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testines ; these secrete a glairy, mucous fluid, which they pour 
forth upon the surface of the membrane, in order to sheath and 
defend it from the acrimony or mechanical irritation of the ali- 
ment (as weU as from any supplementary mechanical or chemical 
irritant), and also to facilitate its passage through them. In the 
small intestines of the human subject, this coat is collected into 
numerous transverse folds, called valvules conniventes, from their 
being supposed to have the effect of so many imperfect valves : 
but in those of the horse no such structure exists, it not being 
requisite (for reasons I shall hereafter give) either to retard the 
passage of the aliment here, or to multiply the lacteal apparatus. 
Having described the appearance and structure of the intestines 
in general^ I shall proceed to point out the peculiarities of them, 
beginning with the 

Small Intestines. 

The small intestines are much smaller and also more uniform 
in their caliber than the large, and exceed them greatly in length. 
They are constituted of tliree parts or subdivisions, named the 
duodenum^ jejunum, and ileum. 

THE DUODENUM is more capacious than either of the 
others, especially at its beginning, but in length is much in- 
ferior to them : its name* is inapplicable in the horse, for it is 
nearly twice twelve inches long. I have already given its situa- 
tion, course, and connections — I have no need therefore to enter 
again into their detail here ; all I wish to repeat is, that it begins 
at the pylorus of the stomach, and, having crossed the spine, 
terminates in the jejunum. It not only differs from the others 
in being larger and shorter, and in being straighter, but in being 
redder — ^more vascular than either of them. It is however at 
once distinguished from all the other guts, both large and small, 
by receiving the ducts of two important glands, situated near it, 
viz., the liver and pancreas: these tubes terminate by one 
common orifice upon its internal coat, about the distance of six 
inches from the pylorus. Unlike the jejunum or ileum, the 
duodenum receives only si. partial covering from the peritoneum ; 
the membrane is reflected only upon its inferior and lateral 
parts ; the superior surface being attached to the liver, kidney, 
and spine, by cellular tissue only. Its motions are exceedingly 
limited. 

THE JEJUNUM, paler, less in caliber, and much longer 

^ Duodenum. From duodenus, consisting of twelve; so called because 
it was not supposed to exceed the breadth of twelve Jingere : but as the ancients 
dissected only animals, this does not hold good in the human subject.— » 
Hooper's Lexicon Medicum. 



268 


DIGESTIVE SYSTEM. 


than the duodenum, is extremely tortuous in its course, floating 
about loosely within the cavity together with the convolutions of 
the ileum : there is, in fact, little or no distinction between these 
guts, except that the latter, by an arbitrary division, is longer 
by one fifth than the former. 

THE ILEUM is the longest of the small (and indeed of all 
the) intestines : it forms the greater part of that convoluted tube 
which lies principally in the umbilical region. Probably it is 
still less vascular (being somewhat paler) than the jejunum. It 
is certainly less in caliber towards its posterior extremity ; which 
ends, rather abruptly, in the beginning of the large intestines. 
•The jejunum and ileum being attached to the spine by that 
loose doubling of peritoneum, the mesentery, can move about 
within the cavity, regulating their movements and relative 
position according to the volume of the stomach and stage of 
the digestive process. 

Organization. The small intestines are supplied with blood 
by the anterior mesenteric artery; a vessel of large size, that, 
after having divided and subdivided many times, sends off 
numerous small branches, which ramify to great minuteness 
between their muscular and villous coats. Their veins, which 
have no valves, return the blood into the vena portae. The 
nerves come from the mesenteric plexus. 

Capacity. The small intestines altogether will contain about 
eleven gallons of fluid. 


Large Intestines. 

The large intestines are shorter in length, but considerably 
more bulky in volume than the small. They also differ re- 
markably from the latter in their general appearance — ^in being 
puckered into numerous plaits or folds. This peculiarity is oc- 
casioned by some longitudinal muscular bands, which, not being 
so long as the rest of the intestine, pucker its coats, and contract 
them into folds ; to these bands are appended numberless little, 
fatty processes, to which anatomists have given the name of 
appendicuUB pingvedinosce. Interiorly, the large intestine is 
divided into many little elliptical pouches, denominated cells, with 
partitions between them ; which, though they appear to answer 
similar purposes as the valvulse conniventes of the human intes- 
tine, viz., the retardation of the passage of the contents and the 
augmentation of the surface for absorption, differ essentially 
from them in being constituted of all the coats of the gut. In 
other respects, the structure of the large and small guts is not 
materiallv different. 
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Subdivision, The large intestines, like the small, are three in 
number, viz., the cmcum, colon, and rectum ; they do not, how- 
ever, bear the same degree of resemblance, one to another, as 
the divisions of the small. 

THE C^CUM or blind gut, the first subdivision of the large 
intestines, originates in a bulky capacious head or receptacle, 
called the cmnim caput coli, or blind head of the colon, from 
which it extends downward, and terminates in a blind extremity 
or cul-de-sac : from this part, in the human subject, proceeds a 
slender elongation of gut, about the size of a quill, denominated 
the appendix vermiformis. Before we proceed further in the 
description of the caecum, it is proper to notice the manner in 
which the small are united to the large intestines. The termi- 
nation of the ileum projects for some way into the caput coli, and 
does so at right angles both with it and with the caecum, so that 
the contents, having once passed the ileum, are not likely to 
return : independently of this preventive contrivanee, however, 
there is a valve at this part very like that at the pylorus. This 
valve, the valvula coli, is formed of a doubling of the internal 
coat, within which is folded a circular band of muscular fibres ; 
and in its shape resembles a half-moon, so that it is not equally 
prominent at every part : its olfice is that of permitting certain 
alimentary matters and all fluids to pass from the ileum, but to 
oppose their return. 

Peculiarities, The caecum difiers from all the other guts, in 
having but one opening into it ; consequently all matters that 
have once entered it, must reascend into the caput coli in order 
to continue their route. The exterior parts are braced by three 
longitudinal bands, and puckered by them into three sets of cells 
internally : these cells, which are abundantly supplied with 
blood-vessels and absorbents, extend the surfaces for absorption 
and secretion, at the same time that they prolong the stay of 
the contained matters. The contents of this gut after death are 
generally found to be fluid : it would appear, indeed, to be the 
proper receptacle for fluids; for if we give a horse water to 
drink, the greater part of it will flow at once through the 
stomach and small guts, and collect within the caecum. 

Capacity, It wiU hold about four gallons of fluid. 

THE COLON in the horse is a gut of enormous size, being 
the most capacious and longest of the large intestines. 

Capacity, It will contain about twelve gallons of water, a 
greater quantity than the small intestines will hold, put them all 
together. 

Form and Course, This is an intestine possessing a pecu- 
liarity of figure as well as course. It begins at the csecum caput 
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coli — ^that voluminous dilatation of gut between the termination 
of the ileum and mouth of the caecum — and soon expands into a 
cavity of greater dimensions than even that of the stomach itself ; 
having attained vdiich prodigious bulk, it begins to contract, 
and continues to do so gradually during its course around the 
caecum, until it has completed its second flexure, where it grows 
so small, that it scarcely exceeds in caliber one of the small 
intestines; and though from about the middle of this turn it 
again swells out by degrees, it never afterwards acquires its 
former capaciousness : indeed, previously to its junction with the 
rectum, it once more diminishes, and finally assumes the caliber 
and general appearance of that gut. Its first flexure has three 
longitudinal bands, which give it a plicated appearance exter- 
nally, like the caecum, and form it into very many deep and 
capacious cells within : its last turn, however, has but two^ and 
the cells in it are not only less numerous, but are much shallower 
as we approach the rectum. This fact tends much to strengthen 
our opinion of the uses of these cells : for in this part of the ali- 
mentary canal, the matters being feculent, no farther absorption 
is required to be made from them ; therefore, of course, they need 
not be longer detained. Not only, however, are the cells fewer 
and less distinct at this part, but their supply of blood is dimi- 
nished ; so that the intestinal secretion (which it is believed con- 
tributes to the completion of the digestive process) is here 
probably wanting altogether, or but very sparingly produced. 

RECTUM. At the upper part of the circumferent margin of 
the pelvis, the colon terminates in the rectum. In the horse, 
this is a comparatively short gut, being continued in nearly a 
straight line to the anus. 

Capacity. It will hold about three gallons of fluid. 

Peculiarities. The rectum, independently of its general figure 
and dimensions, difiers from the caecum and colon in possessing 
but a partial peritoneal covering and in having no muscidar bands, 
nor cells. Its posterior extremity, more capacious than the ante- 
rior part of it, is furnished with a circular muscle — the sphincter 
ani ; which, with the adipose matter in which it is cushioned, 
forms and gives that prominence to the anus so remarkable in the 
living animal. The use of the sphincter is, by keeping the anus 
closed, to retain the feculent matter until so much of it be accu- 
mulated in the rectum as to excite a desire to discharge it. So 
that the sphincter is a muscle that is in constant action, other- 
wise the faeces would be continually escaping, and so far it acts 
involuntarily ; but in order to expel them, the animal has re- 
course to a voluntary power — ^to abdominal compression, exerted 
principally by the internal oblique and transverse muscles; 
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whose operation is aided by the muscular coat of the intestine 
itself, which for that purpose is possessed of stronger fibres than 
the others. 

Organization, The large intestines receive their supply of 
blood from a vessel of less size than the one going to the small ; 
viz. the posterior mesenteric artery. It is a branch from the pos- 
terior aorta ; and its distribution is similar to that of the ante- 
rior mesenteric. The veins end in the vena portse, and possess 
no valves. The nerves belonging to these intestines issue from 
the mesenteric plexus. 


OF THE LIVER. 

The liver is the largest gland in the body : it performs the 
function of secreting bile. 

Situation and Connection, Already given at page 247. 

Figure, Its figure varies somewhat, but not a vast deal, in 
different domestie animals ; it is convex upon its anterior sur- 
face ; concave upon its posterior ; is thick in substance about its 
middle parts; but in general declines to attenuated edges 
around its circumference. It is cleft in various places. These 
clefts are deeper, and the edges are thinner, in general, in 
quadrupeds than in the human body. 

Colour » A reddish brown : its hue will vary according to the 
quantity of blood there may be in the gland. 

Division, By its clefts or fissures, the liver is divided into 
what are called its lobes ; of which division there is a great va- 
riety in the different species of quadrupeds. In the horse the 
gland is constituted of two principal lobes, right and left, imited 
by a middle or intervening portion, and two lobuli, or small or 
accessory lobes. 

Lobes, The right, the larger of the two principal lobes, is 
situated entirely within the right hypochondrium. Proceeding 
from its obtuse border, along its concave part, is seen one of the 
lobules — the lobulus caudatus — ^which is nothing more than a 
sort of triangular portion of liver included within the fold of the 
right ligament. The other lobule possessing a circular border 
with several clefts or fissures through it, whence it may be de- 
nominated the lobulus scissatus, issues from the anterior and 
imder part of the middle portion. The left lobe, nearly equal 
in size to the right, has the general outline of an oval : indeed 
this figure would be perfect, were it not interrupted by the union 
of the lobe with the middle portion. 

Peritoneal Covering, Every part of the liver (with the excep- 
tion of the spaces occupied by the coronary ligament and pos- 
terior vena cava) is so closely invested by peritoneum^ that the 
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membrane has the eflFect of being a distinct capsule : and (though 
some have described a covering underneath, as separable from it, 
which they have named the tunica cellulosa hepatis) anatomists 
in general do not admit of any other tunic. 

Arteries, The liver, like other true glands, is composed of 
arteries, veins, excretory ducts, nerves, and al3sorbents, united 
together by a particular tissue, to express which we have the 
term, parenchyma. Its artciy, the hepatic, a branch of the ab- 
dominal aorta, is but of small size in proportion to its bulk, and 
in comparison with others which supply the viscera in the 
vicinity : e, g, if we contrast the splenic artery with the spleen, 
or the emulgent with the kidney, and then compare them with 
the hepatic, and contrast the hepatic with the liver, we shall find 
that the latter are remarkably disproportionately small. 

Vena Port(je, In the venous system of the liver we discover a 
peculiarity, of which no parallel instance is to be found in the 
animal structure ; not only is it furnished with veins that per- 
form the office of returning blood, but it has others for the pur- 
pose of conveying blood to it, which are to be regarded in the 
light of secerning arteries. The trunk they spring from is called 
the vena portae, a vessel formed out of the union of the splenic 
and mesenteric veins, which takes place immediately above the 
pancreas. Its course lies over the duodenum, on the right of the 
hepatic artery and duct, to the concave part of the liver : about 
opposite to the middle of the right lobe, it bifurcates ; the right 
division directly enters the gland ; the left continues its course 
forward, in company with the hepatic artery, and subdivides 
into two others, which penetrate the middle portion and left lobe 
of the organ. Their branches spread out in an arborescent 
manner within the substance of the liver, ramify to great mi- 
nuteness, and at length radiate into a system of capillary tubes, 
which, from some peculiarities they exhibit in their arrangement, 
have been named penidlli. 

The hepatic veins, the vessels that return the blood conveyed 
hither by the vena portae and hepatic artery, are in the horse 
remarkably small, but exceeding numerous : their orifices may be 
Been, appearing like so many pin-holes, by slitting open the 
posterior vena cava. 

The hepatic duct, remarkable for the whiteness of its coats, 
will be found running along the upper and inner edge of the 
right lobe, and receiving in its course many small ductiform tubes 
from the interior of the gland : its trunk afterwards accompanies 
the hepatic artery, to the right of which, and below the vena 
portae, it continues its passage to the duodenum. This duct is a 
muscular tube, having a membranous lining ; is large enough to 
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admit of the introduction of the little finger ; and is about three 
inches in length. It pierces the coats of the duodenum, six 
inches distant from the stomach, in conjunction with the pan- 
creatic duct, but opening by an orifice distinct from the one of 
that duct : the terminations of both, however, are guarded by the 
same circular flap, one composed of doublings of the inner and 
muscular coats of the gut, which performs a valvular function 
in preventing the intrusion of alimentary matters into these 
tubes. 

The nerves of the liver, neither large nor numerous (for it does 
not appear to possess much sensibility either in health or disease), 
come principally from the sympathetic ; it receives also a few 
filaments from the par vagum. Its lymphatic vessels, on the 
other hand, are extremely plentiful and are readily demonstrated : 
we have nothing more to do than to insert a small injecting pipe 
under its peritoneal capsule, and allow quicksilver to diffuse itself, 
and we shall instantly fill very many of them, making a beautiful, 
vascular, arborescent display upon the surface. 

Structure, The hepatic artery having entered the substance 
of the organ, disperses its ramifications through every part; and 
they terminate not only in open nutrient points, but in vessels 
of communication with all the others : at least, if fine injection 
be thrown in, it will not only pass into the hepatic veins, but 
also find its way into the branches of the vena portse, and those 
of the hepatic duct as well. In fact, the researches of anatomy 
appear to prove, that there is free intercommunication between 
all these different sets of vessels ; for if either of the others are 
injected (except the hepatic veins which have valves,) the same 
result is afforded. If a piece be torn or broken off the liver, we 
shall perceive, on close inspection of the lacerated surface, nu- 
merous little granulary eminences, to which anatomists have 
given the name of acivii : these small bodies, which adhere to- 
gether by means of a fine cellular web, are composed of the 
ramifications of some or all of the vessels that have been men- 
tioned ; but what their intimate structure is, or how or in what 
manner they are constituted, remains yet to be explained. Again, 
if we nicely examine the suifrtcc of a clean cut into its substance, 
we shall perceive numerous minute pores, from which a yellowish 
fluid may be expressed ; these are the port biliarii, the radicles 
of the hepatic duct, which run in compa-ny with the arterial and 
venous ramifications, repeatedly unite and re-unite, until, at 
length, they all end in a single tube — the hepatic duct. 

BILE is a sort of soapy viscid fluid. Its viscidity it derives 
from gelatine, which a solution of tannin or alcohol will precipi- 
tate. By the agency of the latter, the gelatinous matter may be 
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separated, leaving what is called a tincture of bile. Gall-stones 
are found to consist principally of a sort of spermaceti, that has 
been used for soap to clean cloth with. The colour and notorious 
bitterness of bile do not seem to be owing to the presence of 
anything peculiar ; but rather ascribable to some peculiarity of 
arrangement of its component parts, which is not understood. 
For if the tincture of bile is exposed to the air, it becomes white; 
or if nitric acid be dropped into it, that will likewise render it 
white.* 

OF THE SPLEEN. 

The spleen or milt is a spongy viscus, of a pyramidal figure, 
situated in the left hypocliondrium, between the stomach and 
false ribs. 

Colour, Its colour is principally owing to the stagnant blood 
in it. The surface possesses a blue mottled or marble hue, 
wliich becomes reddened by exposure to air. It is much darker 
interiorly — when its contained blood becomes exposed. 

Volume and Weight, Though it varies continually in its 
volume, dc})endiiig on the condition of the circulation tlirough it, 
it seldom or never exceeds three pounds in weight. 

Form, The spleen is adapted in shape to the space in which 
it is lodged ; being concave next the stomach, convex where it 
is opposed to the ribs. It difibrs remarkably from the spleen of 
the human subject in form ; for instead of being oval in its cir- 
cumference, and liaAdng an obtuse margin, it is elongated after 
the form of a tapering pyramid, and at length terminates in a 
point. 

Capsule, It receives a complete capsular envelope from the 
peritoneum, to the close-fitting and intimate adhesion of which 
it chiefly owes its feel of solidity and firmness : for, when 
stripped of this tunic, its texture is discovered to be soft, lacerable, 
and spongy, and to present all the appearances of glandular 
arrangement ; and as such any one could not fail to regard 
it who had not made himself previously acquainted with its 
intimate structure. 

Structure, It differs remarkably, however, from a gland, in not 
having any excretory duct ; an appendage for which it has no 
occasion, as it is not believed to perform any secretory function. 
It is now generally supposed, that the arteries of the spleen, after 
having spread their branches within its substance into innume- 
rable ramifications, terminate in cells of a membranous composi- 
tion, from which veins, about equivalent in number, take their 

* Abemethy’s Lectures, in the ‘Lancet.’ 
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origin. To elucidate this structure, it has been likened to a 
piece of sponge, or a honeycomb ; to which, if blood-vessels were 
superadded, probably the general fabric bears some resemblance. 
By regarding it as a spongy or porous body, we can account very 
satisfactorily for the extreme variableness in the magnitude and 
weight of this organ ; for it is obvious that it will admit of great 
latitude in its state of distension, and that its volume must greatly 
depend upon the quantity of blood it may contain. It also pos- 
sesses nerves, though they are but small ; as well as absorbents, 
which vessels are very numerous, and readily demonstrable by 
injecting quicksilver under its peritoneal tunic. 

OrganizatiGn. This viscus receives its blood from the splenic 
artery, a large branch of the posterior aorta, which, in running 
along the great curvature of the stomach, detaches numerous 
short ramifications both to it and to the spleen. The splenic 
veins, much larger than the arteries, unite with those of the sto- 
mach, and form a vessel that largely contributes to the produc- 
tion of the vena portse. Its nerves come from the coeliac plexus. 

Importance, The magnitude and organization of the spleen 
in the higher order of animals, together with the coiistancy of its 
presence, are of themselves forcible arguments to establish its im- 
portance in the animal constitution, though it would appear, from 
some facts, not to be equally useful with other abdominal viscera ; 
for, if it be carefully extirpated, the animal will not only survive, 
but thrive and do well : indeed, in the human subject, it has 
been found after death so disorganized from disease, as to have 
been apparently incapable of performing its function during life ; 
and one case is related in which it was cut out without the indi- 
vidual experiencing any great inconvenience from its loss. 

From the resemblance in general appearance and structure be- 
tween this organ and those that are known to be glandular, very 
diligent search has been made after an excretory duct: no 
vessel of the kind, however, has yet been demonstrated, though, 
more than once, have anatomists been led away with the idea 
that they had discovered traces of one. Seeing, then, that the 
spleen was without a duct (and, as was observed before, there is 
no want of one, there being no secretion carried on), physiolo- 
gists, compelled to relinquish the notion of its being a gland, 
have attempted to explain its use from what appears to be a 
faithful description of its structure, connections, and relative 
situation. 


OF THE PANCREAS. 

The pancreas or sweetbread is a glandular body lying across 
the spine in the epigastric region. 
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Situation and Connection — explained at page 247. 

It possesses no peritoneal covering — that membrane simply 
passes over its inferior surface. 

Division, The pancreas has been divided into head, body, 
and tail ; it has also a fourth part^ attached to the right side of 
the spine^ a prolongation from its head, to which the name of 
pancreas minor has been given. 

Structure, Anatomists all agree, that there exists a similarity 
of structure between this organ and the salivary glands ; and 
what tends to confirm this opinion is, the resemblance that the 
pancreatic fluid bears to common saliva. The pancreas is of a 
pale red speckled colour, and is composed of many small lobes 
or rather lobules, which, though they intimately adhere together 
by a fine cellular tissue, are perfectly distinct from one another in 
regard to their ultimate organization. For every one of these 
lobules, or (as some call them) acini, appears to be constituted 
of a set of arteries, veins, and ducts, which vessels have no com- 
munication, except through the medium of their trunks, with 
those of any other ; so that a certain quantity of secretion is 
prepared within, and discharged from, every one of them singly; 
in fact, every lobule may be said to be a distinct gland of itself, 
and this is precisely the case in respect to the sSivary glands. 
In the dissection of an injected pancreas, we may trace many 
arterial twigs into these acini, which are detached at right angles 
from the principal pancreatjc artery as it pervades the interior of 
the gland. The veins also may be seen accompanying the 
arteries. The duct, which is the result of two main branches, 
has a similar mode of ramification. Formed at the extreme end 
of the gland, by the union of several smaller tubes, it takes its 
course through the middle of the viscus, receiving in its way other 
listle ductiform vessels which come from the neighbouring lobules, 
and contribute to augment its size. Thus formed, the long 
branch issues from the body of the gland, the short and larger 
one from the head and pancreas minor : the two then form a 
single tnmk, about an inch in length, which extends directly 
from the spleen to the duodenum, and pierces the latter alongside 
of the hepatic duct. The tube is composed of a thin, pdlucid 
membrane of considerable strength, and is large enough in its 
caliber to admit of the introduction of the finger. 

Organization, The pancreatic arteries are derived mostly 
from the hepatic : several, however, come from the splenic, in its 
course to the left side of the abdomen ; and one or two from the 
gastric. The veins are tributary to the vena portse. The small 
nerves discovered in it are furnished by the coeliac plexus. 



266 


SECTION VI. 

ABSORBENT SYSTEM. 

COMPRISING THE ABSORBENTS AND ABSORBENT GLANDS. 

The absorbents constitute that system of vessels which are 
employed in absorbing alimentary and other matters^ and convey- 
ing them into the general circidation. 

Division, These vessels were, when they were first discovered, 
supposed to exist of diflerent kinds in the body: hence the appel- 
lations lacteals and lymjihatics. It is now, however, ascertained 
that they exhibit no ditfcrence Avhatcver in their anatomy ; and 
also that, although the lacteals are ordinarily employed in ab- 
sorbing chyle from the intestinal canal, they are equally with 
the lymphatics, capable of taking up other matters. 

The only natural division they appear susceptible of, is, into 
superficial and deep-seated absorbents : the former are distributed 
in great numbers immediately beneath^ the skin and perforate it 
through almost every point ; the latter are commonly found 
ramifying in company with the trunks of the blood-vessels, more 
especially with the veins. 

Peculiarities, The absorbents are so minute as to bear no 
sort of comparison with the blood-vessels, in point of magnitude. 
To make up for this, however, they are in general vastly more 
numerous, and have much more frequent anastomosis. They 
also exhibit peculiar tortuosities in their course, and are every- 
where beset with valves. 

Glands, The absorbent glands are small oval-shaped bodies, 
varying in magnitude from a pea to a walnut, found in many un- 
exposed parts of the body along the course of the absorbent ves- 
sels. Generally speaking, they exhibit a reddish hue : but there 
are some that assume a dark blue, and even a black complexion. 
They exist mostly in groups or clusters — rarely solitary. 

Communication, The superficial and deep-seated vessels com • 
municate very frequently with each other, and never fail to send 
off, in addition, other anastomotic branches to whatever solitary 
absorbents there may be in the vicinity. The glands, likewise, 
are linked together by absorbent tubes of inter-communication 
running from one to the other. 

Demonstration, The following different methods of proceeding 
with a view to demonstrate these minute and ordinarily hardly 
visible vessels, are extracted from the laborious and accurate re- 
searches of the late celebrated anatomist,* Mr. Cruikshank : — 
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In an animal opened alive, some hours after it has been fed, 
the lacteals are seen turgid with chyle : they may also be made 
visible by throwing coloured thin fluids into the intestines ; or, by 
making ligatures on the trunk of the anterior mesenteric artery, 
which will include the trunk of the absorbents. An eye accus- 
tomed, readily distinguishes lacteals upon the intestines from 
arteries and veins, even when they are collapsed and empty : 
punctures may be made with a lancet, and the vessels injected 
with quicksilver by means of a tube formed expressly for that 
purpose. I have sometimes injected lacteals from punctures 
made by the sides of veins, where I knew they must be, though 
they were then invisible to the naked eye. 

Upon the liver and lungs lymphatics are frequently visible, 
and may be injected by puncturing one of the small branches ; 
but the valves almost always make the injecting of them from 
the trunk to the branches impracticable. Pressure in the course 
of the absorbent circulation wdll commonly force from the extreme 
branches into the trunks some little reddish or brownish fluid, 
making the latter visible, which may then be punctured and in- 
jected. — Watery fluids thrown into the arteries, veins, or ducts of 
glands, very commonly get into the absorbents, and render them 
visible. — One of the best methods is to previously inject the arte- 
ries and veins of the part, and afterwards macerate it for some 
days ; putrefaction then takes place, air is generated in the cel- 
lular membrane, whence it gets into the orifices of the lymphatics, 
and uniformly fills their branches. — The best subject for these 
injections is one whose limbs are without fat and are dropsical, 
but not too much so. 

In parts where glands are to be found, it is only necessary to 
puncture the gland, and introduce a tube filled with quicksilver, 
or push the pipe into its substance without any previous punc- 
ture. The mercury thus fills the cells of the gland, and from 
these the lymphatics. The thoracic duct itself is most suc- 
cessfully injected in the same way, that is, either from glands 
upon the mesentery, upon the bodies of the lumbar vertebrae, or 
those upon the inside of Poupart’s ligament. — When vessels 
are injected, and very much resemble lymphatics, the best me- 
thod of determining whether they are or are not lymphatics, is 
to trace them to the nearest lymphatic glands : if they terminate 
in them in the usual manner, they are lymphatics. 

No English veterinarian, to my knowledge, has, up to the pre- 
sent day, been at the pains to demonstrate practically the parti- 
cular distribution of the absorbing vessels of the horse : we have 
hitherto travelled onward analogically, and so, I have a notion, 
should we continue to do, had not our French professional con- 
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temporaries furnished us, as well as themselves, by their praise- 
worthy exertions in the cause of science, with materials to fill up 
this lamentable hiatus in veterinary anatomy. Professoi Girard, 
whose ^ Traits Anatomie VStSrinaire ’ does no less credit to 
the talent and industry of its author than honour to the veteri- 
nary school over which he presides, has presented us with an 
article on the ramifications of the lymphatics, which I shall trans- 
late, and take the liberty to transcribe into this pla,ce. 

TJie Thoracic Duct. 

The largest, longest, and most remarkable of the lymphatic 
vessels, in which terminate the majority of the lymphatics of the 
body, is situated within the thorax, on the right side of the dorsal 
vertebrae, between the aorta and the vena azygos : it receives the 
lymphatics from the posterior extremities, pelvis, parietes, and 
viscera of the abdomen, head, neck, withers, and left anterior 
extremity. 

It takes its origin under the loins in a dilatation or sinus, very 
variable in its form and dimensions, situated at the root of the 
great mesenteric artery, named the receptaculum cliyli ; it directs 
its course forward, enters the thoracic cavity by the aortic per- 
foration through the diaphragm, extends along the bodies of the 
dorsal vertebrse until it arrives opposite to the base of the heart, 
where it curves downw^ard to cross over to the left side, in its way 
to the anterior opening of the thorax, and, as it leaves the spine 
for this purpose, runs obliquely over the trachea and oesophagus ; 
having reached the left side, it stretches forward to the beginning 
of the anterior vena cava, and terminates against the middle of 
the anterior border of the left first rib, in the base of the left axil- 
lary vein : not infrequently, it ends in the right axillary ; in 
some instances, even in the beginning of the anterior cava. At 
its termination it dilates and forms a sinus, whose mouth, open- 
ing into the vein, is guarded by a broad valve so disposed as to 
prevent any reflux of blood into the duct :* it has also a liga- 
mentous band around it at this part, which confines it to the 
vein receiving its contents. 

This canal shows but little uniformity in its- caliber : in some 
places it is strait, in others varicose. And it is not uncommon 
to find it detaching one and even several branches in its course, 
large or small, which either remain separate, or else, after run- 
ning a certain distance, rejoin the main channel. 

♦ Notwithstanding this valve, blood often gains admittance into the canal ; 
this is observable in ail cases of violent death, or in which stm^les and 
convolsions attend expiration. 
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The Receptaculum ChylL 

This reservoir forms the point of general confluence of all the 
lymphatics of the posterior limbs and abdomen, and that from 
which originates the thoracic duct ; it is maintained by the aorta 
on one side, and the vena cava posterior on the other ; and is 
formed by the union of five or six large lymphatics, of which two 
or three come from the entrance of the pelvis, two or three others 
from the mesentery, a single one from the environs of the stomach 
and liver. 

The Professor here makes a classification of all the lymphatics 
of the body into those that proceed to the abdominal and those 
that run to the thoracic portion of the duct. 

I. Lymphatics dischargino their Contents into the 

ABDOMINAL PoRTION OF THE ThORACIC DuCT. 

1. Lymphatics of the Posterior Extremities, 

These are distinguishable into the superficial and deep-seated. 
The first originate particularly from the skin and subcutaneous 
cellular tissue. They form divers ramifications which accom- 
pany the superficial veins ; of which the most remarkable attend 
the vena saphena major, frequently anastomosing with one ano- 
ther, and forming altogether an anastomotic network. All these 
lymphatics run to the subcutaneous inguinal glands, which are 
lodged upon the superior and anterior part of the thigh. 

The deep-seated lymphatics take their rise from the foot, as- 
cend along with the plantar veins, continue upward among the 
muscles in company with the deep-seated veins, corresponding 
in their principal divisions to those vessels, and proceed to the 
inguinal glands. 

All the lymphatics of the posterior limbs assemble at these 
glands, and here form a plexus, from which several large branches 
depart and traverse the iliac glands, clinging to the sides of the 
iliac vessels, and discharge their contents into the pelvic branch, 
contributing to the receptaculum chyli. 

2. Lymphatics of the Pelvis. 

The vessels coming from this cavity run in part to the inguinal 
glands and in part to the internal pelvic glands. The superficial 
lymphatics about the pubes and the outlet of the pelvis run and 
join those of the extremity ; those of the perineum and anus 
enter the cavity, and are accompanied by those' coming from the 
croup and tail, both proceeding to the glands within the interior 
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of the pelvis. All the deep-seated lymphatics accompany the 
veins, make for the pelvic glands, form unions with the others, 
and run and empty themselves into the main pelric branch, 
wherein their lymph mixes with that coming from the inguinal 
glands. 

The lymphatics of the urinary and genital organs, included 
in the pelvic cavity, also traverse the glands lodged therein, and 
unite with those of the parietes of the pelvis. Those of the 
scrotum enter the inguinal glands, as also do those belonging to 
the sheath and penis. The ramifications derived from the tes- 
ticle and spermatic chord take the course of the veins, and pene- 
trate one or two of the lumbar glands lodged at the entrance of 
the pelvis. The lymphatics of the mammae, which are also di- 
visible into superficial and deep-seated, run to the inguinal 
glands, and anastomose with the superficial set belonging to the 
inferior parietes of the abdomen ; but, before they reach these 
last glands, they pervade those of the mammae. 

3. Lymphatics of the Parietes of the Abdomen. 

These vessels, in general but little developed, for the most part 
run to the inguinal glands. The superficial set of the lower 
parietes accompany the cutaneous (inguinal) vein, anastomose 
with the lymphatics of the scrotum and mammae, and traverse 
the glands in the groin : some of them direct their course for- 
ward along with the cutaneous (external thoracic) vein of the 
thorax, unite with the superficial lymphatics of that part, and 
proceed to the axillary glands. The deep-seated vessels of the 
belly run in company with the epigastric vein, and go to the in- 
guinal glands, or else they accompany the pectoral vein, and per- 
vade the glands in front of the thorax. 

The superficial or subcutaneous lymphatics of the loins join 
either those of the croup or those of the flanks : the deep-seated, 
which spring from the peritoneum, muscles, and spinal canal, 
perforate one of the internal lumbar glands, and pass onward to 
terminate in the main pelvic branch. 

Among the lymphatics of the abdominal surface of the dia- 
phragm, those issuing from the peritoneum and muscular texture 
make almost all for the main hepatic branch ; some others take 
the course of the phrenic veins, and form a union with those of 
the thoracic side of the muscle. 

4. Absorbents of the Mesentery, 

The mesenteric trunks, ordinarily two or three in number, the 
most considerable of which is constantly united to the great me- 
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senteric artery, receive all the vessels continued from the mesen- 
teric glands, as well as those coming from the mesentery and in- 
testines. 

The mesenteric absorbents, extremely numerous, are sustained 
between the layers of the mesentery, where they form a vascular 
network : many of them issue from the exhalent surface of the 
mesentery and intestinal tube ; others take their rise from the 
interior of the intestine, from which they imbibe chyle. All these 
vessels converge towards the lymphatic reservoir, clinging in their 
passage around the mesenteric veins ; some, however, taking a 
solitary course at a greater or less distance from any blood-vessel : 
having arrived at the root of the mesentery, they pass through 
one or two, sometimes three, of the mesenteric glands, and after- 
wards join the principal lumbar lymphatics. The absorbents of 
the caecum and caecum caput coli run to the glands set at inter- 
vals along the intestinal tube, whence they proceed to the recep- 
taculum chyli. 

5. Lymphatics of the Liver, Stomach, Spleen, and Omentum, 

The hepatic trunk comj)rises the lymphatics issuing from the 
liver, stomach, spleen, and omentum : the branch of the recep- 
taculum chyli not uncommonly consists of two divisions, and re- 
ceives in addition to the above-mentioned vessels, many ramifi- 
cations from the crura of the diaphragm. 

The lymphatics of the liver, extremely numerous, are distin- 
guishable into a superficial and a deep-seated set. The first arise 
more particularly from the exhalent surface of the organ, creep 
along upon its peritoneal capsule, and there form a plexus of close 
and intricate network. Those from the anterior surface make 
one or two large branches which perforate the diaphragm, enter 
the thoracic cavity, unite with the lymphatics from the chordi- 
form tendon, and proceed to the fore part of the thoracic duct ; 
whilst those of the posterior surface enter the glands placed around 
the great fissure, where they unite with the deep-seated set. 

The deep-seated hepatic spring from the parenchyma of the 
gland, cling around the divisions of the hepatic artery and he- 
patic veins, issue from the interior of the viscus by the great 
fissure, run to the glands there, and afterwards proceed along 
with the superficial to the main hepatic trunk. 

The lymphatics of the stomach, of which the superficial come 
from the external surface, the deep^eated from its cavity, follow 
the veins> and are distinguishable into a superior and an inferior 
set. The former take the direction of the lesser curvature, per- 
forate the glands thereabouts, and go to join the absorbents of 
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the liver: the latter run over the greater curvature, enter the glands 
arranged along the fissure of the spleen, form communications 
with the lymphatics of that viscus and those of the omentum, 
and depart to contribute to the hepatic trunk. 

As to the lymphatics of the spleen, the superficial, like those of 
the liver, come from the periphery of the organ and enter into a 
thick and complicated network : the deep-seated issue from the 
interior, and contract with the former numerous anastomoses. 
Along the fissure of the spleen these vessels become united, form 
large branches which follow the course of the splenic veins, and 
anastomose with the lymphatics of the great curvature of the 
stomach : both sets then run to the great fissure of the liver, 
and there terminate in the hepatic trunk. 

The lymphatics of the omentum accompany the venous ramifi- 
cations, and either join those of the great curvature of the sto- 
mach, or the superficial absorbents coming from the caecum caput 
coli. Those around the pylorus anastomose with the pancreatic, 
and accompany them to the hepatic trunk. 

The lymphatics of the pancreas also run with the divisions of 
its veins, and join either those of the liver or those of the spleen : 
some proceed directly to the common hepatic trunk. 

Besides these three portions or lymphatic trunks which con- 
stitute the receptaculum chyli, the abdominal portion of the 
thoracic duct also receives the lymphatics of the kidneys, and 
renal capsules. These vessels, distinguished into superficial and 
deep-seated, perforate the glands placed internally, next to the 
parts from which they spring, and empty themselves into the 
superior side of the thoracic duct. 


11. Ramifications terminating in the Thoracic 
Portion of the main common Duct. 

This, the terminating portion of the thoracic duct, receives the 
lymphatics transmitted from the internal dorsal, bronchial, and 
carthlac glands, and those either from the left axillary glands, or 
from the sublingual and gutteral glands. In this numerous 
series we find the lymphatics of the parietes and viscera of the 
thorax, of the head, neck, and left anterior extremity. 

1. Lymphatics of the Parietes of the Thorax, 

The superficial absorbents of the thorax take their rise either 
from the surface of the skin or else from the subcutaneous mus- 
cles; they form several large branches which accompany the 
thoracic cutaneous vein, unite with the superficial lympWios 
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coming from the anterior parietes of the abdomen^ and proceed 
to the axillary glands. 

The deep-seated set take divers directions and pass through 
different sets of glands. The pectoral^ which anastomose with 
ramifications from the abdomen, follow the pectoral vein, and 
reach one or two glands at the entrance of the chest. The inter- 
costal spring from the pleura and iutercostal muscles, accompany 
the intercostal veins, pervade the internal dorsal glands, and ter- 
minate by several branches in the thoracic duct. The lymphatics 
of the fleshy part of the diaphragm unite, some with the poste- 
rior intercostal, others with the pectoral : those coming from the 
crura run to the dorsal glands, where they anastomose with the 
intercostal ; those from the chordiform tendon anastomose with 
the deep hepatic, run forward between the layers of mediasti- 
num, nearly to the heart, and enter the cardiac glands. 

2 Lymphatics of the Thoracic Viscera. 

The absorbents of the different organs contained within the 
thorax, traverse one or several of the bronchial or cardiac glands, 
and afterwards form divers branches which end in the thoracic 
duct. The pulmonary lymphatics^ very numerous, are distin- 
guished into superficial and deep-seated. The first take their 
rise from the surface of the lungs, creep along under their enve- 
loping membrane, and make for one or more of the bronchial 
glands. The deep set, which originate from the air-cells and 
from the areolae of the parenchymatous tissue, follow the divisions 
of the pulmonary veins, run to the root of the bronchial tubes, 
there unite with the superficial, and perforate one or two of the 
bronchial glands. 

The cardiac lymphatics derive their origin, either from the 
surfaces (both exterior and interior) of the heart, or from the 
muscular substance of the organ : they mount upon the curva- 
ture of the posterior aorta, and disappear in the cardiac glands. 

The lymphatics of the superior part of the mediastinum and of 
the oesophagus join, some the intercostal, others the bronchial : 
those coming from the anterior part of this membranous parti- 
tion, from the thymus, trachea, and oesophagus, unite either with 
the pectoral, or else with the cardiac and anterior intercostal, 

3. Lymphatics of the Head. 

The lymphatics of the head form two planes, a superficial and 
a deep one. The superficial pursue the course of the cutaneous 
veins, and run in part into the sublingual, in part into the gut- 
friral glands. The deep vessels, which come from the nostrils, 
fauceS; palate, &c., also run to the sublingual and guttural glands, 



URINARY SYSTEM. 


278 

in which they unite with the superficial. From these two groups 
of glands, through which pass the lymphatics of the head, depart 
several large branches, two or three of which descend upon the 
anterior surface of the trachea ; others follow the passage of the 
deep and subcutaneous veins, unite with those of the neck, and 
descend to the front of the thorax. Almost all these vessels ter- 
minate in the thoracic duct ; some few alone on the right side 
ending in the right axillary trunk. 

4. Lymphatics of the Left Fore Extremity, 

The lymphatics of this member present the same disposition 
as those of the posterior limbs, and are divided into superficial 
and deep-seated. The former, consisting of divers ramifications, 
accompany the superficial veins ; the more considerable of them 
forming a plexus which accompanies the cutaneous (superficial 
brachial) vein of the limb. The deep vessels originate from the 
foot, muscles, and bones, pursue the divisions of the deep veins, 
and plunge into the axillary glands, wherein they unite with the 
superficial, and whence they all proceed to the thoracic duct. 

The right terminating Trunk of the Lymphatics, 

This very short lymphatic canal is obliquely situated at the 
entrance of the thorax, upon the transverse process of the last 
vertebra of the neck, extending in a direetion from above down- 
ward and from without inward, and terminating most commonly 
in the right axillary vein ; though in some instances it joins the 
thoracic duct, or else ends close by the side of it. This lesser 
trunk is formed by the lymphatics coming from the right axil- 
lary glands, and by some from the right lung, and right side of 
the neck and trachea. 


SECTION VII. 

URINARY SYSTEM. 

COMFBISINO THE KIDNEYS, RENAL CAPSULES, URETERS, 

AND BLADDER. 

. OF THE KIDNEYS. 

The kidneys are two ovoid reddish bodies, occupying the 
lumbar regions of the abdomen, performing the function of the 
secretion of urine. 


18 
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Relative Situation and Attachment, In consequence of the 
kidneys not receiving the same complete covering from the peri- 
toneum as the abdominal viscera in general,* they have been 
regarded as extra abdominal organs ; custom, however, appears 
to be somewhat capricious in this particular, for they are cer- 
tainly as much within the cavity as the pancreas* (which, no 
more than the kidneys, gets but a covering on one side from the 
peritoneum), and may, anatomically considered, with equal pro- 
priety, be included among the viscera of the abdomen. Indeed, 
they cannot be properly examined in situ but from within the 
abdominal cavity. Herein they are found a little further back- 
ward than the pancreas, immediately above (or concealed by, as 
the horse lies upon his back) the small intestines. They repose, 
one upon either side of the spine, close to the bodies of the 
lumbar vertebrae, or rather underneath the psoae muscles, to 
which they are firmly attached by a surrounding and enveloping 
mass of adipose and cellular substance, as well as to the vertebrae 
themselves. Their anterior ends reach under the last ribs; 
posteriorly they come in contact with the cristae of the ilea ; 
and to both these parts they are tied by cellular tissue. They 
receive some support from the peritoneum as it passes under 
them, and are attached by it to the contiguous viscera ; but 
their strongest connection is to the spine through the medium 
of their blood-vessels. The right kidney has peritoneal attach- 
ments to the right lobe of the liver, and to the head of the pan- 
creas : the left has a similar connection with the blind pouch of 
the stomach, from the pressure of which in a state of distension 
it is pushed a little further backward than the right ; the left is 
also connected with the pancreas and the spleen. 

Figure, The figure of the kidney varies remarkably in difler- 
ent subjects ; nay, the right is commonly unlike the left, is less 
elongated and broader : in fact, it is a gland that does not ap- 
pear to possess any very determinate form. Generally speak- 
ing, it may be said to represent an irregular flattened oval : but 
it is an imperfect oval ; one side is interrupted by an inlet or 
deficiency of substance, technically called the notch^ into which 
the blood-vessels are received. 

Magnitude, The magnitude of the gland, not less undeter- 
minable than its form, estimated by its weight, may be stated 
in round numbers to average about forty ounces. 

Division, The kidney may be divided into its upper and 
under surfaces, its border, and its notch. The under surface^ 
the part covered by peritoneum (underneath which is interposed 


♦ Vide ‘Reflection of Peritoneum,’ p, 249. 
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a layer of soft yellow fat), is partially divided into two unequal 
lobes by a fissure running directly across from the notch to- 
wards the circumference : in many subjects the upper division 
is in part subdivided by a smaller fissure, which also proceeds 
transversely from the notch, into two portions : still it is one 
continuous or conglobate body, which is not the case in bears 
and in the cat tribe, where these lobes, being perfectly distinct, 
constitute it a conglomerate gland. The under surface has like- 
wise a middle transverse fissure, but it is less in extent : some- 
times we find two or three others, but small and unworthy of 
notice. This is the part bedded in adipose matter ; the quan- 
tity of adeps, however, though considerable in very fat subjects, 
is inferior to what is found in the herbivorous ruminant, in whom 
it concretes after death into a remarkably white, firm mass, well 
known by the name of suet. Now, that the gland is inverted, 
the notch is brought more into view : in some subjects this forms 
a considerable breach in the body of the gland, in others it 
makes only a part of the transverse fissure aforementioned : it 
is designed, like the porta of the liver, to give ingress to the 
blood-vessels and egress to the duct belonging to the gland. 
The border y thick and rounded, narrows and describes the seg- 
ment of a circle anteriorly ; broadens and extends into a larger 
arc posteriorly : by adverting to this circumstance, and attending 
to the distinguishing characters of the surfaces, the kidney of 
one side may be known from that of the other, although both 
should have been removed from the body. 

Capsule. The kidney has a capsule bf its own, everywhere 
adherent to its surfaces through the intervention of a very deli- 
cate cellular tissue, which tissue may be traced in places into 
the glandular substance itself ; at the notch also processes leave 
the capsule to accompany the renal vessels and nerves through- 
out their ramification, and serve at once as an additional tunic 
to them, and a suitable connecting medium between them and 
other parts. 

Structure. The interior substance of the kidney is most 
broadly exposed to view by carrying a horizontal section through 
its middle in the line of its long axis. The surface exposed by 
this section exhibits two distinct shades of colour, united by a 
broad intervening circle of dark red : the outer part has a 
brownish-red tint, and is denominated the cortical substance, 
because it surrounds the medullary or tubular substance, as it is 
called, which has a carnation hue, growing lighter as it extends 
inward. These substances not only differ in hue ; they differ in 
consistence, in disposition, and in structure. The cortical part 
poac^e^ fk uniformity of aspect something like that of the 
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and a texture comparatively soft and easily lacerable ; the me- 
dullary is much closer and tougher in its composition, and evi- 
dently exhibits a fibrous texture. The two substances are not 
conjoined in any regular line ; but dark-red denticular prolon- 
gations of cortical, shoot in between the lobulated portions of 
medullary substance. 

Though the ultimate or intimate structure of the kidney may 
not be demonstrable with absolute certainty, it would appear, 
from the results of researches of anatomists in general, that there 
is less speculation interwoven with the accounts commonly ren- 
dered of it, than is but too often found blended with those of 
other complicated glandular organs. Injections sent into the 
emulgent arteries colour the cortical substance, but are not to be 
detected in the medullary ; a simple fact that has led to the con- 
clusion, that the former is prineipally eomposed of blood-vessels ; 
at least this is the common result of the experiment. To pass 
over the detail of the means, however, whereby we have attained 
our knowledge, the minute structure of the kidney appears to be 
this : — The several divisions into which the emulgent artery 
splits in penetrating the substance of the gland, end in a multi- 
plied number of smaller arteries ; and these form arches within 
the cortical substance from whose convexities a still smaller set 
come off ; which minute vessels proceed inward, few (if any) of 
them reaching into the medullary part, and end in little globular 
bodies that have been resembled to the acini of the liver, and 
named the corpora globosa ; a sort of arterial arrangement alto- 
gether that has been compared to grapes as they grow upon their 
slender stalks. The corpora globosa were at first supposed to 
be cellular : but later researches afford us reason for believing 
that they are constituted of the vessels running into them : 
instead of terminating within them, they are continued and 
coiled into these globular forms. From the corpora globosa pro- 
ceed inward, in convergent radii, fasciculi of minute vessels, 
named, from their office, the iubuli urimferi ; which fasciculi are 
so disposed in sets (commonly six or seven in number) as to 
admit of a resemblance to so many paps or dugs, and hence 
have been denominated the processus mammillares. These coni- 
cal fasciculi, which take their rise in the cortical part, constitute 
the medullary substance of the kidney. The papillcSy the apices 
of the mammillary processes, are received into little membranous 
sacs, varying in form and size, denominated the infundibula, into 
which the secreted fluid is distilled through the orifices of the 
tubuli uriniferi perforating the papillse : the number of infundi- 
bula, however, is not regulated by that of the processus mammil- 
• lares, for one sac may embrace two or even three papillae. The in- 
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fundibula (each one contracting in its course) converge towards 
a common centre, and open commonly by three cansds into the 
pelvis, whose orifices are large enough to admit the small end 
of a common blowpipe. The pelvis^ then, is the common recep- 
tacle of the fluids transmitted through the infundibula : it is a 
cavity in the centre of the gland, almost surrounded by medul- 
lary matter, and consists of a dense, firm, membranous sub- 
stance, forming an extended sac, which is continuous towards the 
interior with the infundibula, but towards the notch contracted 
into a small funnel-shaped outlet, having one continued passage 
with the ureter. This continuity of component parts has led 
some to consider the infundibula, pelvis, and ureter as one and 
the same extended structure : whether this be the case or not, 
they possess a common mucous lining that puts on the same 
aspect, examine it in which of these parts we may. 

THE URETER (the tube conveying the urine from the 
kidney into the bladder) , emerging from the posterior end of the 
pelvis, makes its exit through the notch, and then suddenly 
turns backward under the posterior extremity of the gland, pass- 
ing between it and the capsula renalis ; it then takes its course 
directly backward, a little distance laterally removed from the 
bodies of the lumbar vertebrae, crossing obliquely the psoas 
parvus and afterwards the great iliac vessels ; here it enters the 
pelvis by a sweep upward and outward (embracing within its 
concavity the vas deferens and ligamentum rotundum), and be- 
comes included within the fold of the ligamentum latum, by 
which it is conducted to the lateral and superior part of the 
bladder : latterly, it runs in close connection, from the middle of 
the bladder half-way to its neck, where it imperceptibly vanishes 
between its tunics. Though we insensibly lose sight of the tube, 
however, it does not end here ; for after having obliquely pene- 
trated the muscular coat, it travels onward for the space of an 
inch between that and the internal coat, and at length terminates 
by piercing the latter in the same oblique line of direction. The 
diameter of the ureter near its origin is equal to that of a large- 
sized black-lead pencil \ from which it so insensibly diminishes 
in caliber throughout its course, that we are only assured of the 
fact by comparing the anterior with the posterior portion. That 
part of the tube not included within the broad ligament, is in- 
vested with cellular and adipose tissue binding it down in its 
course. The ureter is composed of two tunics. The external 
one is thick, resisting, and longitudinally fibrous, and is believed 
to be muscular : the internal is soft and fine in its texture ; is 
commonly rugose lengthwise ; is loosely adherent to the other j. 
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and is constantly besmeared within with a mucous secretion^ to 
shield it from the acrimony of the urine. 

Organization, — The emulgent arteries, right and left, arise 
immediately in front of their respective glands from the sides of 
the posterior aorta : each enters the notch, and there divides into 
three, or four, or even five principal branches, which, unlike the 
trunk, become fiexuous in their course and then penetrate the 
glandular substance : the outer branches turning in contrary 
directions, one forward, the other backward, to enter the cortical 
part at once ; those in the middle traversing the tubular to ar- 
rive at it ; in which they all subdivide and ramify to terminate 
as afore described. 

The emulgent veins, which exceed in volume, though not or- 
dinarily in number, the arteries, correspond in their ramification 
to those vessels : their terminating branches, three, four, five, or 
upwards in number, converging within the notch, there unite into 
one trunk, which accompanies its artery and ends in the posterior 
vena cava. 

The nerves supplying the kidney are derived principally from 
the renal plexus, and very numerous they are : notwithstanding 
their numbers, however, and notwithstanding the acute pain 
which accompanies active infiammation in it, the organ in the 
healthy condition is by no means remarkable for its sensibility. 

OF THE CAPSULiB RENALES. 

These are two small, elongated, irregularly formed, brownish 
bodies, a right and a left, placed opposite to the kidneys, be- 
tween those glands and the spine. The right, the longer one, 
lies in contact with the posterior vena cava, and reaches forward 
to the liver; the left, the broader one, and rather obliquely 
placed, is opposed to the aorta ; and, anteriorly, is contiguous to 
the pancreas ; they are respectively connected to these several 
parts by loose enveloping cellular substance, and are furthermore 
retained in their places by the peritoneum, which covers their 
under surfaces. Their magnitude varies with age : in early foe- 
tality they are equal in volume to the kidneys themselves ; their 
subsequent growth, however, being less rapid than that of the 
kidneys, this equality in the course of time becomes destroyed. 
Their outward borders are partially cleft by several little notches, 
giving them a lobulated appearance. They possess tunics of 
their own of condensed cellular tissue, processes from which 
penetrate their substance and enter into their composition. 

Structure. Divided by a perpendicular section, the renal 
eapsule shows a palish brown substance above and below, in- 
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terspersed with vessels and nerves, soft and uniform in its tex- 
ture, and constituting full two thirds of its whole; and, in the 
-middle, a longitudinal whitish part, which, though of a very 
loose texture, is evidently not a vacuity ; for, after some yellowish 
fluid it commonly contains is expressed, there still remains some 
internal cellular structure. The fluid expressible from this part 
is said to vary in its appearance and quantity with the time of 
life : in the foetus it is said to be red and abundant ; yellowish 
and sparing in the adult ; yellower still and more scanty as age 
advances. This body receives two or three small vessels, either 
from the emulgent artery or the aorta, or from both ; and these 
have their full proportion of veins. It has also an adequate 
supply of nerves coming principally from the renal plexus. 
What the disposition or arrangement of these several component 
parts may be, remains yet to be developed. M. Girard says, 
concerning them, that, although these bodies are plentifully 
furnished with blood-vessels and nerves, ils n^offrent dans leur 
organisation aucune disposition qui puisse faire presumer une 
secretion particuliere.^' 

The physiology of the capsulae renales remains to this day an 
unsolved problem. Not one fact has been broached to lead to 
any rational hypothesis. All that Haller’s indefatigable research 
and penetrating mind could discover for certain about them, 
was, that they secrete a fluid more required in foetal than adult 
life, and that their functions are probably important since they 
are found in so many animals. 

OF THE BLADDER. 

The musculo-membranous bag that receives the urine from * 
the ureters. 

Situation, The bladder occupies the middle and inferior 
regions of the pelvis, taking the oblique axis of that cavity, and 
resting upon the symphysis pubis, with the rectum above it in 
the male, the vagina in the female. In the undistended state, 
this viscus is wholly confined to the pelvic cavity ; but when 
fuU, its fundus advances before the pubes into the abdomen, the 
advancement being in ratio with the degree of distension : in 
the foetus it rises still more into the abdominal cavity, as a ne- 
cessary consequence of its proportionally greater development, 
as well as of the narrowness and shallowness of the pelvis at 
that period. 

Figure, In a state of distension the bladder is pretty regu- 
larly pyriform, and its parietes are thin and semi-transparent ; 
but when completely empty, it assumes the spheroid figwe, be- 
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comes thick in substance, and exhibits no vacuity internally : 
in fact, it is (in that state) a little, white, round, firm, and, I 
may add, solid body. 

Volume, Its capacity will vary much in difierent subjects ; 
and this we have some reason to ascribe (from a correlative fact 
in human anatomy) to the habit the animal had of retaining the 
urine : for it is found that women (whom we know from mo- 
tives of delicacy are oftentimes compelled to restrain their in- 
clinations to void their urine) have generally larger bladders 
than men; and now and then in such subjects, bladders are 
found of extraordinary volume. 

Connections, The bladder is connected by loose cellular adhe- 
sions to the pubes, the walls of the pelvis, the rectum in the 
male, the vagina in the female ; and is kept and balanced in its 
proper place and position by two broad productions of perito- 
neum expanded across the cavity from its sides to the walls of 
the pelvis, called its broad ligaments. These ligaments are 
formed thus : — the peritoneum being reflected upward from the 
recti muscles upon the body of the bladder, about its middle, 
proceeds forward upon the fundus, then turns back again and 
covers still more extensively the upper surface ; at the sides, 
these (under and upper) layers of the membrane, meeting to- 
gether, unite, and afterwards proceed in union to the walls of 
the pelvis, where they once more split and take opposite direc- 
tions. The middle portion of the upper layer of peritoneum is 
reflected upward from the hind part of the body of the bladder 
upon the rectum in the male, the vagina in the female, and 
thus a peritoneal pouch is formed between the two. In addi- 
tion to these connections, the neck of the bladder is attached to 
the pubes by a thin fibrous expansion, denominated the tru 
angular ligament ; and the fundus receives the insertion of two 
round chords which run within the folds of the broad ligaments, 
named the round ligaments. 

Division, The bladder may be distinguished into its fundus^ 
body, and cervix or neck. The fundus is the round prominent 
part presented forward, completely covered by peritoneum, occa- 
sionally protruding into the abdomen, receiving the attachments 
of the round ligaments, and the insertion of the degenerated 
urachus (which is in the foetus a urinary conduit continued 
along the umbilical chord to the membranes of the womb) . The 
body is the bulky or capacious part of the bag. Only one third 
of its under surface is covered by peritoneum ; nearly the whole 
of its upper. It is supported by the broad ligaments ; has along 
its sides in the male the vesiculm seminales and vasa deferentia ; 
and behind, grows suddenly contracted, and ends in the neck. 
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The cervix is the small, circular, posterior part of the bladder. 
It has a light-pinkish hue, and is comparatively thick and sub- 
stantial to the feel. The triangular ligament attaches it to the 
pubes, and it is continuous at the posterior end with the urethra. 

Structure, The bladder has three coats: an external one, 
which is derived from the peritoneum ; a mucous membrane, to 
which it mainly owes its integrity and consistence ; and a dif- 
fuse fibrous texture interposed between the two, which is of a 
muscular nature. The peritoneal coat, which forms but a par- 
tial covering, is smooth, polished, and moistened with serous 
exudation externally; but found rough and pilous internally, when 
tom from its adhesions with the muscular: in a word, it in 
no wise differs in its properties from the peritoneal tunics of the 
abdominal viscera in general. It serves to hold the bladder in 
its proper place and position, and to a certain degree to counter- 
act preternatural distension. 

The muscular coat, though it may be demonstrated through 
the pellucid peritoneum, is brought more distinctly into view by 
stripping off that membrane, to which it is closely and firmly 
attached by fine cellular tissue. Pale fasciculi are then seen 
running irregularly in a longitudinal manner ; and, underneath 
them, others which are smaller, taking an equally irregular 
course in the circular direction : in the empty or half-distended 
state of the organ, however, both these orders of fibres assume 
spiral courses ; which enables them to bear considerable exten- 
sion without the risk of rupture, while their cellular connections, 
being loose, admit of their being drawn apart with equal facility. 
The longitudinal fasciculi are thickest about the fundus, where 
they all converge to its central point ; the circular are strongest 
around the cervix : the former exert a special contraction in 
forcing the urine towards the neck, constituting what has been 
called the detrusor urines : the latter, which are mingled with 
cellular tissue and some small veins, giving them the feel of 
greater substance than they really possess, form the sphincter 
vesica of those who (with no more reason in my opinion) make a 
separate muscle of this part. By the simultaneous contraction 
of both orders of fibres the parietes of the bladder may be drawn 
towards one common centre, so as to diminish its capacity 
gradually in every part, until the cavity is even altogether anni- 
hilated. 

The mucous coat shows itself exteriorly in the interspaces be- 
tween the fasciculi of the muscular, covered only by the inter- 
posed cellular tissue which serves as the common uniting me- 
dium of all three tunics. While the bladder remains empty, the 
contractions of the muscular coat throw this one into ruga, and 
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in cases of extreme contraction these folds assume rather a re- 
markable appearance ; the cellular tissue interposed between this 
and the middle tunic being loose enough to admit of this. It is 
this same cellular intertexture which, from its being pressed into 
a pretty regular layer wherein the vessels and nerves ramify, has 
been described by some as the nervous coat. The internal mem- 
brane is white, soft in its texture, and highly organized. It 
possesses numerous follicles from whose excretory pores issue a 
plentiful mucous secretion to defend it from the acrimony of the 
saline matters contained in the urine : this mucous matter being 
perpetually washed oflp the surface by the urine, is kept con- 
tinually renewed ; and it is occasionally voided in considerable 
quantities, especially when any calculi or other irritants are 
within the bladder. About an inch anterior to the cervix, in the 
sides of the bag, are seen the orifices of the ureters, whose 
oblique insinuations in perforating the parietes operate in pre- 
venting any reflux of the urine at the time that the bladder is 
contracting, and thereby possess all the efiect of valves. 


SECTION VIIL 

GENERATIVE SYSTEM. 

COMPRISING THE MALE AND FEMALE ORGANS OF 
GENERATION. 

MALE ORGANS OF GENERATION. 

The male animal, although the part he appears to contribute 
towards the work of procreation appears but insignificant, when 
contrasted with the lengthened, tedious, critic^ process per- 
formed by the female, is, nevertheless, provided with an assem- 
blage of organs whose individual structures and functions may 
be ranked among the most complicated in the system. These 
organs consist of the testicles — ^whose office it is to prepare the 
fluid necessary for impregnation; of the vasa deferentia and 
vesiculm seminales — canals and receptacles for this fluid ; and of 
the penis — the instrument by which this same fluid is transmitted 
into the parts destined for its reception in the female body, 

OF THE TESTICLES AND SCROTUM. 

The testes or testicles (the truly essential organs of procreation 
in the male species) are the two oval glandule^ bodies suspended 
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from the hollow between the thighs, within a case or bag, deno- 
minated the scrotum, 

THE SCROTUM, or purse, as it is sometimes called, is 
mainly constituted of a loose production of the common integu- 
ments, which is, on either side, continuous with the skin cover- 
ing the flanks and thighs; in front, with the sheath of the 
penis; and behind, with the perirKBum: a term under which 
may be comprehended the space included between the scrotum 
and anus. The skin forming the scrotum is thin and soft in its 
texture, generally black, and is clothed with fine downy hair, 
long and bushy around its sides, short, scanty, and hardly per- 
ceptible about its inferior parts. The testicles, by their promi- 
nences, produce a longitudinal crease along the middle of the 
scrotum, named the raphe, of which a faint trace extends into 
the perinseum : this crease denotes the line of attachment of the 
septum scroti. Prior to the appearance of the testicles, the purse 
is comparatively small and insignificant, consisting merely of 
some loose folds of skin : during their descent from the belly it 
is that the scrotum becomes gradually developed, and the wrinkles, 
in consequence of its extension, as gradually effaced. 

Dartos. On cutting through the integuments of the scrotum, 
we expose a pale, yellowish, fibrous layer of substance, which by 
some is regarded and described as a muscle, and named the 
dartos ; while others view it but as a continuation of the faschia 
superficialis abdominis. Its fibres, which run longitudinally, 
are strongest where they cover the testes. Anteriorly, they are 
continued into the cellular substance of the sheath, wherein 
they are lost : posteriorly they are spread upon the root of the 
penis. This substance loosely adheres to the skin by cellular 
membrane, and is still more loosely connected by the same tissue 
to the parts within. It is certainly distinctly fibrous in composi- 
tion, but its fibres possess a density and toughness and a yellow 
cast, which, to my eye, accord more with the properties of liga- 
ment than muscle : to which I may add, I am acquainted with 
no physiological fact that warrants such an inference. The 
scrotum of the horse does not corrugate from the application of 
cold or other stimuli, as that of a man is known to do ; we -can- 
not, therefore, avail ourselves of the contractile power of the 
scrotum — at least not to the same extent as some human ana- 
tomists have done — ^to strengthen suppositions of the presence of 
a dartos. The fibrous substance is most loose and abundant 
along the middle of the bag, where its expansions from either 
side unite and become reflected upward in inseparable union 
with each other, through the interspace between the testes, 
forming in this manner a partition through the middle of the 
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purse, denominated the septum scroti ; which consequently ex- 
tends from the raphe to the under and posterior part of the penis, 
and serves to prevent bne testicle from encroaching upon or in- 
terfering with the other. 

Cellular Structure, The cellular membrane of the scrotum 
(which may be considered as the third layer of substance enter- 
ing into its composition) is interposed in the greatest abundance 
between the fibrous expansion and the peritoneal coverings of 
the testicles. Being very long and loose in its texture, and desti- 
tute of any adipose matter, the parts it connects are extremely 
moveable upon each other, at the same time that it admits itself 
of considerable extension. 


Testicles, 

Coverings, The first or external covering of the testicle, one 
common both to it and the chord, is a borrowed one from the pe- 
ritoneum, known as the tunica vaginalis. The acquisition and 
reflection of this covering will not be clearly understood until the 
descent of the testicle has been explained ; though it may be ob- 
served here, that it is a production of peritoneum formed into a 
loose vagina or sheath, which originates at the internal ring, pro- 
ceeds with and loosely envelopes the chord, and, lastly, covers, 
in the same lax manner, the testicle and epididymis ; so that if 
the bag (it forms) be punctured, and air or liquid be impelled into 
the cavity, the fluid will not only distend it, but mount into the 
abdomen, since both cavities have a free communication at the 
internal ring. The elongated membrane, however, does not end 
in single investment of the testicle. Along the superior and an- 
terior border of the epididymis, we find it firmly attached, but not 
terminated ; for here it becomes reflected, first upon the epididy- 
mis itself, next over the testicle, and lastly upon the chord, so 
as to give them all a second covering, which only differs from the 
first in being everywhere in close adhesion with the parts it in- 
vests : this last production is called, by way of distinction, the 
tunica reflewa or tunica vaginalis testis : it must not be forgot- 
ten, however, that they are both peritoneal productions — one and 
the same continuous membrane. The vaginal cavity possesses 
a smooth polished surface, and this is constantly bedewed with a 
limpid, colourless, serous fluid, which in the operation for castra- 
tion spirts out the instant the knife or cautery has penetrated 
the tunica vaginalis. It is an accumulation of this fluid that 
constitutes hydrocele ; a disease that has no existence, I believe, 
in the horse, abstractedly from abdominal dropsy. 

THE TESTICLES, with their appendages, the ej^didymes, 
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constitute the glandular apparatus for the secretion of the male 
sperm or semen ; the penis^ as was stated before, being simply the 
instrument of transmission. We have already seen that these 
bodies, although loose and pendulous, are not unattached within 
the cavity of the scrotum : we have found them enclosed within 
peritoneal tunics ; confined by cellular and fibrous envelopes ; 
and fenced in their respective apartments by the septum scroti. 

Figure, Magnitude, Division, The general figure of the tes- 
ticle is that of an oval flattened at the sides ; the magnitude, 
that of the egg of a hen : M. Girard says, that the left is gene- 
rally a little larger and more pendent than the right. The tes- 
ticle is suspended within the scrotum by the spermatic chord ; 
and in such a position, that its long axis corresponds to that of 
the body. It possesses, therefore, anterior and posterior ends : 
to the latter is joined the termination of the chord, while the vas 
deferens departs from the globus major of the epididymis, which 
is attached by a ligamentous band to the former. It has also 
an inferior or convex border, along which are seen the tortuous 
windings of the spermatic artery ; a superior or straight border, 
to which is attached the epididymis ; and two convex sides, free 
and unconnected. 

The Spermatic Chord, the substance by means of which the 
testicle is connected with the abdomen, and by which it is sus- 
pended within its scrotal cavity, is composed in the following 
manner ; — 1st. It has four coverings : — there is, immediately 
underneath the skin, the faschia supcrficialis ; next, the cremas- 
ter ; thirdly, the tunica vaginalis ; and, lastly, the tunica vagi- 
nalis reflexa. Within the cavity formed by the vaginal tunics it 
is that the intestine is protruded in inguinal and scrotal hemise : 
the hernial coverings, consequently, exclusive of the sac, will be 
the faschia and the cremaster muscle. 2dly. The constituent 
parts of the chord itself are — a. The arteries, which are two 
in number ; — the artery of the chord, a small branch of the ex- 
ternal iliac, which ramifies and expends itself upon the chord ; 
and the spermatic artery, which, as soon as it reaches the inter- 
nal ring, enters the inguinal canal, runs down the posterior part 
of the chord, growing tortuous as it descends, serpentines along 
the superior border of the testis, between it and the epididymis, 
winds round the anterior end of the gland, and lastly reaches the 
convex border, where it becomes extremely convoluted, and 
whereto its branches are principally distributed. In its descent 
it detaches small unimportant twigs to the adjacent parts ; and 
as it approaches the testicle becomes surrounded by an assem- 
blage of venous vessels, b . The veins accompany their corre- 
spondent arteries ; and they inde^ may be said to make up the 
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principal bulk of the chord, for they are not only nimerous, but 
large and flexuous, and, as they approach the testicle, form a 
sort of plexus which has got the name of corpus pampiniforme : 
they return their blood into the posterior vena cava, c. The 
NERVES, ^hich are derived from the hypogastric plexus, also 
accompany the spermatic artery : they are small, but sufficiently 
numerous. Though the testicle does not possess any very great 
sensibility in health, we may vouch for its being acutely sensitive 
in a state of disease, d. Absorbents exist, both large and 
numerous, in the chord. They are readily found alongside of the 
venous trunks ) and not infrequently may be filled by introduc- 
ing mercury into the spermatic artery, e. The vas deferens, 
though a constituent of the chord, takes at first a solitary course, 
remote from the blood-vessels. The duct issues from the sum- 
mit of the head of the epididymis, beginning in a series of con- 
volutions gradually unwinding as it proceeds ; it takes an oblique 
course nearly as high as the external ring, where it joins the 
blood-vessels, and continues to accompany them posteriorly 
through the ihguinal canal ; at the internal ring it leaves them, 
turns inward and ascends into the pelvis, where we find it creep- 
ing along the side of the bladder infolded in peritoneum to get 
to the cervix, crossing under its course first the unbilical artery 
and then the ureter ; at length it terminates by rather a con- 
tracted orifice within the mouth of the duct of the vesicula semi- 
nalis, just behind a little eminence in the urethra — the caput 
galinaginis, about an inch posteriorly to the cervix of the blad- 
der. Within the inguinal passage the duct is accompanied by 
the artery of the vas deferens, a long slender branch of the epi- 
gastric. Its canal, flexuous until the duct has joined the chord, 
but straight in its subsequent course, is not uniform throughout 
in caliber; the area of its tortuous part is large, but as it becomes 
straight it grows contracted : having entered the pelvis, it gra- 
dually enlarges again, and acquires unusual volume in running 
along the side of the bladder ; and the canal of the enlarged por- 
tion presents a reticulated structure, which gives its exterior an 
irregular, tuberculated appearance ; the most contracted part is 
that in union with the duct of the vesicida seminalis, which is a 
comparatively small cylindrical conduit. The parietes of the 
duct are so remarkably thick and firm to the feel, that we distin- 
guish it at once by the fingers from the other parts of the chord : 
they consist of two tunics ; the external one (in which its main 
thickness consists) is white, fibrous, and approaches in appear- 
ance to cartilage ; the internal one is thin and fine in texture, 
muco-membranous in its nature, and here and there incloses a 
i^culated structure. The diflEsrenl constituent parts of the chord 
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are connected altogether by cellular substance, destitute of any 
fat ; and from the circumstance of the parts in general being 
more bulky below the ring, the chord increases in breadth and 
thickness as it approaches the testicle. 

Close Coverings. The close or intimate tunic of the testicle is 
perfectly distinct from its vaginal coats, and from its conspicuous 
whiteness is called the tunica albuginea. Though it may be 
stripped oflP in places by the forceps, and the separation may be 
also effected by diffusing quicksilver into the cellular texture 
uniting them, the tunica reflexa so intimately and uniformly ad- 
heres to this tunic, that, the former being transparent, they ap- 
pear to constitute but one and the same covering. The albuginea, 
however, is much denser and^ firmer in its nature, and much re- 
sembles other fibrous membranes, particularly the dura mater, 
both in appearance and texture : like that membrane, it is exten- 
sile and contractile, but neither suddenly nor greatly so, and im- 
parts a compactness and firmness of feel to the inclosed structure 
which the latter, deprived of it, is not found to possess. Over 
the convex part of the gland this tunic is perforated by nume- 
rous holes for the transmission of the spermatic blood-vessels. 
Internally, it is connected to the substance of the testicle, by these 
vessels, by a fine cellular web, and by numerous little processes 
that traverse the gland perpendicularly, serving to hold the in- 
ternal parts together, as well as aiding to preserve the form of 
the whole, and which are generally described as the septa or sep^ 
tulce tetis. 

Structure. On cutting into the testicle, we find that it con- 
sists of a soft pulpy substance of a pale brown colour, and that 
this, by being nipped and drawn out by the forceps, is extensible 
into numerous whitish threads of extreme exility, which may oc- 
casionally be elongated to a considerable degree : it is believed 
that these are the seminiferous tubes. Like other secreting or- 
gans, the testicle receives into its composition congeries of arte- 
ries, veins, nerves, and absorbents, the peculiarity of structure 
chiefly residing in the arrangement of the secretory and excretory 
parts of the apparatus. It is imagined, in the instance before 
us, that this consists in many vascular coils or complexures which 
are only separated from one another by the septulae, and that 
these, independently one of the other, possess the power of secre- 
tion. After the spermatic trunk has dispersed its ramifications 
over the albuginea, numerous twigs are transmitted through that 
tunic into the interior of the gland ; from these, capillary ar- 
teries spring, which, it is presumed, communicate with the tubmU 
seminiferi, but in what manner anatomists have not been able 
to detect; for in the old subject these tubes are coustaastly 
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plugged with secretion, and so foil all our attempts to inject 
them : and in the young subject, before they begin to se- 
crete, they, are not sufficiently developed to admit of the exami- 
nation. If quicksilver be suffered to pervade the arteries by its 
own weight, it is found to return by the veins ; and in a prepara- 
tion of the testicle of a dog at present before me, the absorbents 
have been filled from the same source. Towards the posterior 
end of the testicle, the seminiferous tubes assemble from the dif- 
ferent parts of the interior, and unite into a set of larger tubes of 
the same description, disposed after the manner of network, and 
hence have got the name of the rete ; then, from the rete proceed 
another set of similar tubes, still larger (about a dozen, I believe, 
in number), from the testis to the epididymis, constituting the 
sole medium of communication, and the prineipal one of connec- 
tion, between the two : these are the vasa efferentia. In addi- 
tion to these minutiae, we may notice that the superior border of 
the testicle is marked by a broad white line : this denotes the si- 
tuation of a supposed canal, and is generally mentioned as the 
corpus Highmorianum, 

The epididymis is extended along the superior border of the 
testicle, upon which it rests, and to which it is connected by the 
tunica vaginalis reflexa. Its ends are bulky in comparison to 
its middle : that receiving the vasa efferentia, the smaller one, is 
the caput or globus minor; the other, giving rise to the vas 
deferens, is the globus major — the part farriers call the nut. The 
interior of this appendage to the testicle exhibits a structure en- 
tirely vascular. The vasa efferentia unite and re-unite until they 
form a single duct, of whose numberless and very remarkable con- 
volutions the globus major is entirely constituted : these tortuo- 
sities (which, when squeezed, freely emit semen) will admit of 
being unwound for a considerable extent, so as to have the length 
of the duct calculated with very tolerable exactness from begin- 
ning to end, which has been found to amount to several yards. 
It is small at its formatipn, but grows imperceptibly larger in 
making its manifold windings and turnings, until at length it as- 
sumes the size of the vas deferens, in which it ends. Its various 
convolutions are connected together by cellular membrane, and 
are interspersed with a sparing supply of blood-vessels. 

The course of the semen is this : — It is secreted by the ca- 
pillary coils of the spermatic artery, from which it is received by 
the tubuli seminiferi : these tubes carry it into the rete, and the 
rete discharges it through the vasa efferentia into the epidi- 
dymis, from which it is conducted by the vas deferens into the 
urethra. 

Formaiion and Descent. It is a singular fact, that the organs 
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whose structure we have been investigating, are originally formed 
in a situation remote from that in which they are destined to 
carry on their functions : the colt has no testicles,” is the com- 
mon observation of the uninformed on these matters ; and we 
know ourselves that the purse is without them, but we know, in 
addition, that they exist ready formed within the abdomen, and 
that they will descend at a certain period of age into their proper 
receptacle, the scrotum. During the foetal state, we find them 
more or less developed, tinged with a blush of red, lodged under- 
neath the psose muscles, in contact with the inferior borders of 
the kidneys, covered and retained in their situations by peri- 
toneum, and concealed by the intestines around them. Here 
they receive their arteries from the contiguous trunk — the pos- 
terior aorta ; the vasa deferentia run forward to them ; and the 
cremasters likewise turn forward instead of backward : there 
being at this time no such thing as a spermatic chord. Thus 
placed, the testicle may be regarded as one of the glands of the 
abdomen ; indeed, it has considerable similarity to the kidney — 
receiving its vessels from the same contiguous source, and send- 
ing a long duct backward into the cavity of the pelvis : nor does 
there appear any conclusive reason why it should not perform the 
same office in that situation that it does in the scrotum, and par- 
ticularly since it is known that in birds they remain within the 
belly during life. From the part where the blood-vessels enter, 
we find growing a whitish substance, extended backward, di- 
minishing in breadth as it recedes, passing through the ring, 
where the fibres of the cremaster may be traced upon it, and 
whence it is prolonged into the scrotum, growing narrower and 
narrower until it vanishes: this substance, regarded by some 
simply as a ligament, was considered by Mr. Hunter as the 
gubemaculum or pilot, by means of which the testicle is directed 
in its passage from the abdomen into the scrotum. Quitting 
the spot where it has been formed and matured, the testicle 
gradually retrocedes, guided by the gubemaculum, until it arrives 
at the internal ring, which, at this time (like every other part of 
the parietes), is clos^ by peritoneum : this temporary obstmction 
it overcomes by drawing the membrane down along with it 
through the ring, and carrying the pouch made thereby down 
into the scrotum ; the gubemaculum at the time undergoing a 
complete inversion. This accounts for the production of the 
tunica vaginalis, and explains how that membrane comes to be 
doubled or reflected : the testicle, receiving originally (as an ab- 
dominal viscus) one close and adherent peritoneal timic, and 
acquiring another, which forms a loose covering, as it passes 
through the ring, must necessarily have two ; and since both are 
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derived from one and the same membrane, it follows that one 
must be a continuation of the other. These elongations of mem- 
brane, though everywhere in contact, are prevented from ad- 
hering together by a continual exhalation of the natural serous 
secretion. Any interval that might subsist between them, in 
course, communicates with the cavity of the abdomen, through 
the ring, a part that remains open through life : this, however, is 
not the case with man — in his body the communication is cut oflF, 
after the testicles have descended, by a natural contraction and 
obliteration both of the ring and the inguinal passage. In many 
instances, one, in some few, both of the testicles, are known to 
have remained within the belly through life. As we are unac- 
quainted with the immediate cause of their descent, so we are 
unable to give any rational explanation of this phenomenon. 
I have understood, that in many of these cases the glands 
have been found to be but imperfectly developed ; this, however, 
is not without exception. 

Period of Descent. Most animals have their testicles within 
the scrotum at the period of birth. In the human foetus they 
begin to move about the seventh month ; about the eighth they 
reach the groins j and before birth arrive in the scrotum . In the 
horse, they pass through the ring about the sixth or seventh 
month before birth, and are found within the scrotum at the 
period of parturition. In some cases, one testicle will not make 
its appearance for some time after the other ; and as the opera- 
tion for castration is seldom long delayed, this will account for 
the riff 8 (as horses having but one testicle are called) with which 
we meet every now and then. Again, instances are not wanting 
in which one testicle has descended to the ring and there remained 
through life.* 

* In a communication I have been favoured with from Mr. Brettargh 
(which I have inserted in the second volume of The Vetekinakian), is 
contained the following informatio)i on this subject “ Colts are foaled with 
their testicles in the scrotum, which remain there (in ordinary cases) until the 
fifth or sixth month, wlien they are taken up between the internal and external 
abdominal rings, and tiiere remain until the eleventh, twelfth, or thirteenth 
month, all depending upon the degree of keep, as in some that are well fed 
the testicles can at all times be found in the scrotum. Were the testicles 
drawn up into tbe abdomen, they would be too large to pass through the in- 
ternal abdominal ring at the time they are wanted to prepare for secretion ; 
which is occasionally the case, and at once accounts for our meeting with 
horses that are said to have but one stone. I have seen one instance where 
both were wanting in the scrotum at four years old.*' 
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The Vedculce Semimles 

Are two oblong, membranous sacs, placed contiguously to the 
terminations of the vasa deferentia, which have been so denomi- 
nated from a supposition that they were receptacles for the semen. 
They occupy the lateral intervals left between the bladder and 
the rectum, with their internal prominences, while their external 
are opposed to the sides of the pelvis. They are principally 
sustained in their places by the bladder. In relation to each 
other, they represent in situ the two sides of a triangle : for 
their posterior extremities are nearly in contact, while their 
bases diverge as they advance, and leave a considerable breadth 
of interspace. The longitudinal channel between the bladder 
and vesicula is occupied by the vas deferens. The vesiculae are 
confined in their situation by cellular connections with the blad- 
der and rectum, the walls of the pelvis, and the vasa deferentia. 

Form and Structure. These bodies have a near approach to 
the pyriform. Anteriorly they present broad round bases, which 
are elongated posteriorly into contracted circular necks, and the 
necks end in ducts of some length, which may (to carry the re- 
semblance on) be said to represent the stalks of the pears ; they 
incline, however, to convexity superiorly and to flatness inferiorly, 
and their surfaces are rendered uneven by some tubercular emi- 
nences. The parietes of the vesicula are distinguishable into 
two textures. The external one, when cleared of the enveloping 
cellular substance, is white, and, though soft to the feel and not 
so thick as the outer tunic of the vas deferens, possesses con- 
siderable density and toughness, and in some parts, particularly 
around the base, assumes a fibrous texture : these fibres are de- 
scribed as muscular, and certainly the functions attributed to 
the vesiculse appear to warrant such a supposition, even were we 
unconvinced of its truth from anatomical inspection — which, I 
should say, we certainly are. This tunic is lined with a mem- 
brane, whose surface is of the papillary description — everywhere 
presenting to view (through a magnfiying-glass more plainly) 
numerous pinhole-hke perorations, the orifices of subjacent fol- 
licles ftimishing the whitish, viscous, jelly-like secretion pecu- 
liar to these bodies. Their ducts are of considerable volume, 
not greatly inferior even to the urethra itself: both proceed 
backward in a convergent direction in union with the vasa de- 
ferentia, alongside of the membranous part of the urethra, and 
terminate behind the verumontanum. 
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OF XftE PENIS. 

The •perm or yard is an organ of large dimensions in the horse 
species, capable of projection and retraction, but ordinarily con- 
cealed within a loose and pendulous doubling of skin, at the in- 
ferior and posterior part of the belly, known by the name of the 
sheath. It is not only destined for the important office of im- 
pregnation, and made the seat of that enjoyment experienced by 
the male during the copulative act, but it serves the subordinate 
purpose of a convenient conduit for the discharge of urine. 

THE SHEATH (in which the penis is inclosed, and by which, 
unless it be in a state towards erection, it is concealed from view) 
is nothing more than a prolongation of the common integuments, 
with one part drawn within the other, and puckered so as to 
form a sort of corrugated bag — corresponding to the prepuce in 
man — ^whose dimensions vary with the degree of retraction of the 
penis. Posteriorly, the sheath is continuous with the scrotum ; 
anteriorly, it is cleft, and has two large pendent folds of skin, 
proceeding from the sides of the vagina propria penis, with a 
broad deep furrow between them, which extends along the belly 
as far forward as the navel. In most horses, these parts are 
either dark-coloured or black : in some they are clothed with 
fine, long, downy hair ; in others they are inferiorly almost bare, 
having but a few scattered short hairs which are only perceptible 
on close inspection. But there is so* much variety in these unim- 
portant particulars, that any single description, accurately and 
minutely drawn, will not apply with precision to another indivi- 
dual. Near the borders of reflection of the sides of the sheath — 
in the ordinary state of the parts — grow two small papillae or 
teats, resembling the dugs of the mare, presenting, in a less per- 
fect degree, the same internal structure, and being perforate at 
their apices ; they are not to be found, however, I believe, in all 
horses, and it is the practice of some cutters to take them off at 
the time of castration ; Girard observes, with truth, that they are 
largest in the ass species. The internal sheath — the vagina pro- 
pria penis, exhibits two large, circular, tegumental phcations : 
the outer and larger one is formed by an involution of the ex- 
ternal vagina, and exhibits internally numerous corrugations, 
which, though by no means regularly ranged, for the most part 
run in circles around the inner plication, the veritable preputivm 
glandis penis, whose internal surface is also puckered into cir- 
cular corrugations, but smaller, and stiU more numerous, and 
more irregidarly dispdsed than those of the former. These pli- 
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cations are nothing but a continuation of the common integu- 
ments disposed after this manner to admit of the projection and 
erection of the penis — a state in which they, together with their 
corrugations, are extended and annihilated; though the skin 
composing them is of a kind remarkable for its fineness and soft- 
ness of texture, for its black or marbled complexion, and for the 
excretory pores of myriads of little subjacent glands, which are 
so closely packed that it is hardly possible to introduce the point 
of the sc^pel through it without penetrating one or more of them. 
These involutions of skin are supported in their corrugated form 
and connected to the body of the penis by an interposed stratum 
of cellular substance, which is so loose and abundant as to 
readily admit of their sliding over each other, and of the penis 
being protracted and retracted with the greatest facility. 

Reflection. Prom the inner plication the skin is reflected upon 
the penis, extending forward and giving a complete covering to 
the part named the glans penis. This part exhibits a very re- 
markable corrugated aspect, which I cannot resemble to any- 
thing so nearly as to the leaf of a curled cabbage : its cellular 
substratum is shorter and more condensed than that of the 
sheath, it not being designed to be protracted beyond the penis ; 
and, like the inner plication, it is destitute of those glands with 
which the outer is so thickly, studded. 

The glandules odoriferce are numberless little brown follicular 
bodies set in the internal part of the outer vaginal fold, for the 
purpose of discharging a white caseous matter through their 
excretory pores upon the surface. This secretion, which has a 
peculiar odour, preserves the sensibility of the parts, and facili- 
tates their slipping backward and forward. It is occasionally 
found collected in considerable masses between the outer and 
inner plications, even, it has been said, so as to plug the orifice 
of the urethra, and cause retention of urine : knowing this, will 
put us upon our guard, and lead us to inspect the part in cases 
where the cause of retention is not very apparent. The sur- 
faces covered by the inner plication are lubricated by a mucous 
secretion. 

CuUde-sac. There is yet another involution of the skin. This 
takes place at the extremity of the organ, where a little cuUde^ 
sac is formed, in the centre of which protrudes the end of the 
urethra, a part also covered by a reflection of this thin, hairless^ 
corjnigated integument. Around the end of the urethra is a little 
recess, partially divided into two chambers, commonly contain- 
ing concreted masses of a peculiar unctuous secretion ; the use 
of which excavation is not very apparent. 

Faschial Covering. The penis, inferiorly, receives a covering 
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from the faschia superficialis abdominis y lateral portions of which 
descend from the flanks, and unite along its . middle : as we 
approach its root the faschia grows stronger, and exhibits a 
fibrous texture. The organ derives considerable support from 
this covering. 

THE PENIS is constituted of five distinct parts, which 
appear to view without the aid of any dissection or disarrange- 
ment of the organ : viz., the two corpora cavernosay which form 
the middle and sides, the largest proportion of the body ; the 
glam penis or head, forming the anterior protuberance ; the cor-- 
pm musculosum urethreSy making up the inferior portion ; and 
the plexus venosuSy surmounting the corpora cavernosa. 

The muscles belonging to the organ having been described 
(at page 128), we proceed to the CORPORA CAVERNOSA 
PENIS, the principal parts in respect to bulk in the constitution 
of the organ ; parts whose erectile capacity fits it as the instru- 
ment of copiilation, extending from the ischial arch to the glans 
penis, and insinuating their extremities for some little way under 
the flattened portion of the latter. They are attached by means 
of two branches, the crura penis y to the posterior ends of the tube- 
rosities of the ischia, and to the sides of the ischial arch, where 
they are clothed by the erectores penis; from which attach- 
ments they converge along the branches of the ischium, and 
under the summit of the ischial arch form a union. The attach- 
mient of the penis to the pelvis is considerably strengthened, just 
below this union of the crura, by two suspensory ligaments y which 
fasten the sides of the cavernous bodies to the pubes. These 
cylindrical bodies, joined together in one common tunic, continue 
their passage forward to the glans penis, within the substance of 
which they terminate by two rounded protuberances. 

Structure. The corpora cavernosa are composed of a liga- 
mentbus case, of unusual thickness and toughness, common to 
them both, whose fibres, running in every direction, are so inter- 
laced and matted together, that it not only defies our industry to 
unravel it, but is even impenetrable ; unless when sharp instru- 
ments, and they with no ordinary force, are made use of. It is 
not everywhere uniform in thickness, however : it is compara- 
tively thin over the crura and where it is opposed to the urethra, 
those parts being sufficiently supported and protected by their 
muscular coverings. The internal structure of these bodies, 
spongy, reticular, or honeycomb-hke in its arrangement, is found 
to involve three different textures. First y numberless little ten- 
dinous chords, which are processes detach^ from the ligamentous 
case, unequal in size, run irregularly from one side to the other : 
these are crossed in the middle by a perpendicidar set, broader 
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and stronger, and so arranged as to resemble the teeth of a comb ; 
on which account, these last, forming the partition between the 
two corpora, have been collectively named the pecten. Thus, 
preternatural distension of the organ, and consequent liability to 
rupture, are guarded against both laterally and perpendicularly. 
Seqondlyy the interspaces are filled with a pale-red spongy sub- 
stance, in which may be distinguished cylindrical processes 
taking a longitudinal course : these M. Girard pronounces to 
be ^^evidemment musculaires and I see reason for so con- 
sidering them j though 1 think it is a point which demands con- 
firmation from physiological or experimental inquiry, and not 
entirely to be decided upon anatomical evidence. Thirdly y these 
cylindrical bands are surrounded and connected together by a cel- 
lular structure, that would appear to be the result or product of 
some peculiar venous arrangement : at least, the small veins, 
which are here far more numerous than the arteries, have every- 
where the freest communication with these apparent cells. 

Organization. The cavernous structure is especially supplied 
with blood by a large vessel, the internal pudic artery y a branch 
of the obturator artery, which enters the crus, giving off several 
small branches to the other parts of the organ. The pudic nerves, 
two in number, springing from under the ischial arch, are seen 
entering the corpus at the same place, one before, the other be- 
hind the artery. The internal pudic veinsy which are large and 
numerous, divide here into two sets, one accompanying the 
arteries, the other the nerves, after they have quitted the penis. 

THE GLANS PENIS is the large, irregular, fungus-like 
protuberance, forming the fore part of the organ, vulgarly called 
its head. This part puts on a very different appearance when 
distended from the state in which we find it in the dead animal ; 
it then presents a broad surface anteriorly, surrounded by a pro- 
minent inflected border, which is turned back for some distance 
above, but altogether deficient below, where there is a notch or 
division of the glans. The lateral portions are prominent, incor- 
porated in one superiorly, separate and divergent inferiorly: 
posteriorly, they are terminated by a contracted circular part, 
whose prominent border forms the corona glandis. From the 
corona extends along the dorsuhi penis, a flattened substance of 
an oblong oval figure : this is posterior or terminating portion 
of the glans. In the middle of the glans is a prominence, in 
front, marking the termination of the corpora cavernosa ; and 
below this is a circular fossa having in its centre the projecting 
orifice of the urethra. Altogether, the glans may be regarded as 
a part by which the penis is surmounted in order to enable the 
animal to direct the semen with more certainty into the womb 
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of the female; the mouth of that organ being precisely its 
counterpart in form. 

Structure, The internal corrugated production of sheath^ as 
well as the reflected portion by which the glans is immediately 
covered, have already been described : underneath this last we 
find a fibrous case, of a ligamentary and cellular texture, holding 
together the internal structure. The interior exhibits a honey- 
comb appearance, being throughout composed of a soft, spongy 
tissue, in a high degree distensible and elastic, which some are 
of opinion is nothing more than a congeries of veins : whether 
this be wholly or in part true, venous vessels are found running 
among the cells, becoming large and more conspicuous towards 
the posterior parts, from which spring those veins that afterwards 
so suddenly enlarge and multiply upon the dorsum penis, form- 
ing thereon that remarkable venous conglomeration, the 

PLEXUS VENOSUS PENIS, a structure that may, to all 
appearances, be regarded as a development of the glans ; and 
one that, when distended with blood, in the erect state of the 
organ, constitutes no inconsiderable part of its volume. Though 
the veins composing it have free and frequent communication, 
yet, being furnished with valves, this communication is not such 
as will permit us to fill them with common injection contrary to 
the course of the blood ; so that, when we mean to distend them 
with wax, we introduce the pipe into the substance of the glans. 
Towards the root of the penis these venous convolutions dimi- 
nish in number and volume, and at length coalesce in front of 
the symphysis pubis in three or four veins of ordinary size, 
which are here joined by the epigastric and superficial femoral 
veins, and then proceed into the pelvis to end in the trunk of 
the internal iliac vein. 

THE URETHRA is a membranous canal extended from the 
bladder to the extremity of the penis, to afford a passage for the 
urine and seminal fluid. Arising from the neck of the bladder, 
the urethra, in its way to the outlet of the pelvis, runs at first 
horizontally backward, with a slight curve downward, between 
the lobes of the great prostate, embraced superiorly by the portio 
media of that body, and arrives at the small prostates, which are 
situated upon its sides : this intermediate portion is called the 
membramus part ; incorrectly, however, for we find that it is en- 
circled by some of the fibres of the triangularis penis. Behind 
the smaU prostates the urethra suddenly bulges or swells in 
volume, wmch part is named the bulb: it is here that the acce- 
lerator urinse. begins — the muscle that incloses the canal during 
the remainder of its course, and is, in fact, a part itself of the 
urethra. Leaving the bulb, the urethra suddenly curves down- 
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ward, and shortly after turns shairply forward, passing under the 
ischial arch — the tuberosities bounding it laterally — at which 
place it is joined by the crura and subsequently surmounted by 
the coiyora cavernosa. At the extremity of the penis the can^ 
is enveloped in the glans, terminating in the centre of the front 
of that body — within a prolapsus of membrane covered with a 
reflection of fine skin — by an open orifice, which is insulated 
from the glans by the fossa running around it. In turning round 
the ischi^ arch, the urethra has extensive cellular attachments 
to the bone ; but it is principally retained at its curvature by the 
suspensory ligaments of the penis. The length of the urethra is 
nearly two feet. It is a canal also of considerable caliber, so that 
I can with facility introduce the handle of the scalpel into the 
orifice, though that is the smallest part ; for, after it has passed 
the bulb, it pretty regularly diminishes in caliber aU the way to 
the orifice : the canal at the curvature measuring, when dis- 
tended with wax, four inches in circumference ; near the orifice, 
not more than two. 

The interior of the canal exhibits a smooth, polished, lubri- 
cated surface, ha^dng a pale blush upon it. In structure it does 
not materially differ from other mucous membranes, unless it be 
that its follicles are larger and more numerous, and that their 
orifices are called lacunae. It is continuous, and appears to be 
one and the same texture with the mucous membrane of the 
bladder. About an inch and a half from the neck of that viscus, 
within the membranous part of the canal, is a little eminence 
named the verumontanum or caput galinaginisy at whose root open 
the ejaculatory ducts : the use of this tubercle (which I believe 
has not been noticed) appears to me to be, to perform the office 
of a valve to the orifices of these ducts, preventing any influx 
of the urethral fluids. Upon either side of it are many small 
perforations through the membrane: these are the excretory 
openings of the ducts of the great prostate. A little in the 
rear of the verumontanum are several small papillary emi- 
nences, perforated through their centres, and longitudinally 
ranged in two distinct sets; these are the openings through 
which the ducts of the lesser prostates discharge their secretion. 

The bulb of the urethra is a longitudinal prominence, begin- 
ning immediately behind the lesser prostates, and proceed- 
ing with the canal around its curvature ; not indeed ending 
there, for it may be traced on, though considerably shrunk in 
volume, even to the glans penis : the continuation of it being 
the part cprresponding to the corpus spongiosum in. human ana- 
tomy, a name it hardly merits in this instance. It has a ceUnlar 
arrangement internally, which we may regard in the same light 
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as the spongy structure of the glans itself : indeed^ if I might 
be allowed here to draw a comparison between these parts in a 
man and in a horse (the spongy body being more developed in 
the penis of the former^ the glans in that of the latter), I should 
say, that the glans was an expansion of the corpus spongiosum, 
and that the glans in the horse and the corpus spongiosum in 
man bore strong evidence of some peculiar venous arrangement. 

OF THE PROSTATE GLANDS. 

These bodies are three in number : a single large one situated 
around the neck of the bladder, corresponding to the gland of the 
same name in the human subject ; and two small ones, which 
answer in situation to two little glandular bodies occasionally met 
with in man, named, from their discoverer, Coivper^s glands. 

THE GREAT PROSTATE embraces the neck of the 
bladder and incipient portion of the urethra, both superiorly 
and laterally, being placed between those parts (by which it 
is supported) and the rectum. It is firmly attached to the 
parts it surrounds by cellular tissue ; and has also a cellular 
connection in front with the vesiculae seminales, and above with 
the rectum. We distinguish in this gland two lateral lobes y 
and a uniting middle portion; which, in man. Sir E. Home 
has described as the third lobe^ in consequence of its assuming 
frequently the lobular form when in a state of disease. The lobes 
are enveloped in incompact cellular cases, have exteriorly a ccm- 
glomerate disposition, and are of a palish brown colour. Internal- 
ly, they possess a spongy or cellular structure, diffused through 
which are sets of thin membranous tubes, very large for the size 
of the gland, which are readily inflated, and then are seen to 
open, through orifices before described, around the base of the 
verumontanum. The gland secretes a whitish liquor resembling 
thin mucus, and this mingles with the sperm at the time of its 
ejection ; but for what particular purpose has not been satisfac- 
torily determined. 

THE LESSER PROSTATES are situated against the 
sides of the urethra, contiguously to the posterior part of the 
bulb, where they lie upon the branches of the ischium. Each 
of them is about equal in bulk to one of the lateral lobes of 
the large prostate. They are included in loose cellular sheaths, 
that are continuous with the substance of the triangular muscle. 
In figure, they are flattened ovals. In colour, they are like- 
wise a pale brown; but it is a lighter shade still i;han that 
of the large one. Their exterior is even, and such as indicates 
their structure to be of the conglobate kind. The interior 
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exhibits a more uniform appearance : a longitudinal section 
through the middle displays an arborescent membranous struc- 
ture^ which is demonstrated (by the use of the blowpipe) to be 
the system of excretory ducts, whose papillary terminations in 
the urethra have been already pointed out. These glands like- 
wise secrete a peculiar fluid, and that is also ejected in commix- 
ture with the sperm. 


FEMALE ORGANS OF GENERATION ; 

CONSISTING OF EXTERNAL AND INTERNAL PARTS, AND APPENDIX. 

EXTERNAL PARTS. 

Such as can be examined without the aid of dissection : 
comprehending the Vulva, the Clitoris, and the Meatus Uri- 
narius. 


OF THE VULVA. 

THE VULVA, or pudendum, is the broad slit included between 
two prominences of the common integuments, extending from a 
little below the anus down in a perpendicular direction between 
the supero-posterior parts of the hind quarters. It is constituted 
of the fissure, in the middle, denominated the fissura magna ; 
of the two lateral prominences, or labia pudendi ; and of two 
angles, superior and inferior, called the commissures, 

THE FISSURA MAGNA, or sinus pudorus . — The external 
orifice of the vagina, several inches in extent, is largest in mares 
that have borne foals, in consequence of the extension it under- 
goes in parturition. The short interspace between the fissure 
and the anus is termed the perineum, 

THE LABIA PUDENDI are composed exteriorly of dou- 
blings of the common skin, which here exhibits a particularly fine 
and soft texture, is hairless, and in most mares black, and is pre- 
served moist and supple by a sebaceous secretion continually ex- 
uding from minute pores in their opposed surfaces. But the labia 
owe their bulk principally to adipose substance ; which accounts 
for the variations in regard to prominence they undergo in con- 
formity vrith the age, as well as the embonpoint of the animal. 
With the fatty substance is blended a fibrous texture, and so 
intricately, that the one cannot be demonstrated separately from 
the other, nor can their mutual connection and arrangemmit be 
at all accurately made out : which fibrous texture it is that gbres 
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the labia their firmness, resistance, and elasticity. Interposed 
between this mixed substance and the skin, we find scattered 
fasciculi of pale fleshy fibres : these come from the perineum, 
grow larger and more conspicuous as they descend, and form a 
union below the inferior commissure, with similar fasciculi 
coming from the opposite labium. Some consider these fasciculi, 
collectively, as forming a distinct muscle, and give it the name of 
sphincter vagirue. They will, unquestionably, perform such an 
office ; but I know of no occasion on which they appear to be so 
manifestly called into action, as when a mare, just after staling, 
is ejecting the stagnating drops of urine from the vagina by re- 
peated eversions of the labia and os vaginae. The labia are 
lined by a mucous membrane (the same as that which lines the 
vagina), which is continuous with the skin covering them exter- 
nally, has a smooth humid surface, a pinkish hue (unless it be 
at the season of the venereal oestrum, when it is deeply red- 
dened), and is perforated by the discharging mouths of number- 
less mucous follicles. 

THE COMMISSURES are the angles uniting the labia, 
above and below. The superior commissure is extended into a 
sharp angle, and joins the perineum ; the inferior is obtuse or 
rounded off, and is bounded by a hollow, named the fossa navicu^ 
laris, at the bottom of which is lodged the 

CLITORIS. — This miniature resemblance of the male organ 
is brought into view by simply dilating the vulva. Not only in 
its appearance is it strikingly like the penis, but it is found to 
bear the same close analogy in structure. Its extremity is in- 
vested in a doubling of thin and delicate skin, which is hairless, 
and commonly marbled ; or, if not, black, or entirely white : a 
part that corresponds to the prepuce of the penis. It is firmly at- 
tached to the pubes by two short ligamentous prolongations, 
forming its roots. These unite into a cylindrical body, from two 
to three inches in length in a state of distension, and this consists 
of two spongy canals, separated by a pectinated fibrous parti- 
tion, and inclosed within a dense, firm, white tunic : in fact, it 
is a structure altogether the counterpart of the corpora caver- 
nosa penis. To this is added a bulbous termination similar in 
form &nd composition to the glans penis ; and through it is a 
perforation out of which may be squeezed a sebaceous matter 
that serves to anoint the part, and preserve its aptitude for that 
sensual enjoyment of which it (as well as the glans penis) is 
known to be peculiarly susceptible. To the clitoris belong a 
pair of muscles, named the erectores clitoridis*, they wiU be 
found described at page 130. 

The Meatus Ukinabius is also a part that can be shown 
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without the aid of dissection^ and this is a stage of inquiry in 
which we ought to make ourselves well acquainted with its 
situation : but^ as it is blended in composition with the vagina, 

I shall postpone the consideration of its structure until that 
canal has been described. 

INTERNAL PARTS. 

THE VAGINA, UTERUS, FALLOPIAN TUBES, FIMBRIA, AND 

OVARIES. 

OF THE VAGINA. 

The Vagina is a musculo-membranous canal of large dimen- 
sions, extending from the vulva to the uterus. 

Situation and Connection, It is situated within the cavity of 
the pelvis, having the bladder below and the rectum above it ; to 
both of which it has broad cellular attachments, in addition to the 
reciprocal connection of all three parts through the reflections of 
peritoneum. To the rectum it is closely and firmly attached, by 
cellular membrane, along its upper side ; to the cervix, and to 
the upper half of the body of the bladder (which is not covered 
by peritoneum), its inferior and anterior part is connected by a 
broader and looser cellular band ; and the extreme parts of the 
canal in front, both superiorly and inferiorly, are applied against 
the peritoneal pouches formed between the uterus and rectum 
above, and the uterus and bladder below. 

Figure and Volume, The figure of the vagina (when dis- 
tended) is that of an oblong cylinder ; but in the collapsed state 
its sides fall into contact, and it will then vary its form according 
to the full or empty condition of the bladder and rectum : when 
they, especially the latter, are distended, the long axis of the 
canal wffl prove from side to side, with the exception of its ori- 
fice, which will have the long vertical diameter stiU preserved by 
its union with the vulva. The most capacious part of the canm 
is the posterior ; there it even exceeds the dimensions either of 
the bladder or rectum : the part joined to the meatus urinarius 
is considerably contracted, but from thence it gradually widens 
to the outlet. 

Length and Course. The length of the canal is about eighteen 
inches. Its course is horizontal; its axis, however, does not 
exactly preserve the straight line ; it rather shows an inclination 
to a curve, the same as the rectum does. 

Corpora Cavernosa VagiruB. The vagina at its commence- 
ment from the vulva is much thicker in its parietes than else- 
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where ; a circumstance partly owing to a coating of strong mus- 
cular fibres^ and partly to two cellular or cavernous membranous 
bodies, one upon either side, which have some resemblance in 
structure to the interior of the glans penis. They are inclosed 
in membranous coverings, enveloped in adipose substance, and 
show signs internally of having, in life, contained blood. I know 
of no appellation in use for these bodies : M. Girard calls them 

hulhes vaginals,^^ I see no impropriety in naming them the 
corpora cavernosa vaginae. 

Structure, The vagina in composition is partly muscular and 
partly membranous. The orifice of it is bound by the strong, 
red, circular, fleshy band forming the sphincter vaginae ; and the 
adjoining part of the canal is also encircled by some considerable 
fleshy fasciculi ; but the part most compacted, and most thickly 
and regularly coated with muscular fibres, is that which is con- 
tracted — which receives the urine as it flows from the meatus 
urinarius ; though the fasciculi hereabouts are not so red, nor so 
strong, as those blended with the sphincter. Farther forward 
than this, the vagina is substantially composed of membrane. 
There are, indeed, to be found colourless fibres taking various 
directions scattered over its surface ; but they present no very 
unequivocal marks of muscularity, though they are commonly 
considered to be of that nature : fibres apparently similar to these 
are likewise discoverable underneath the red fasciculi posteriorly j 
but there they take a longitudinal course. 

The membrane of the vagina, the part of which it is integrally 
constituted, is one of the mucous class, and one that possesses 
considerable density, extensibility, and resistance. Its exterior 
surface is rough and flocculent from the adhesion of muscle and 
other parts. Its interior is smooth and polished, humid from 
secretion, and has a very pale pinkish cast ; unless the mare be 
under the influence of the venereal oestrum, and then its redness 
is considerably heightened and its secretion abundantly aug- 
mented. In the ordinary state this membrane is thrown into 
folds, larger in breeding mares than in others, technically called 
rugae, which continue without much regularity from its outlet to 
its uterine end. Follicles flimishing the mucous secretion are 
scattered about underneath the membrane ; and their orifices are 
generally most conspicuous within the more capacious part of the 
canal, 

MEATUS URINARIUS, — Considerably in advance of the 
clitoris, altogether about four inches in the collapsed state from 
the entrance of the vulva, is an opening leading from the lower part 
of the vaginal canal,large enough to a^nit with ease any one of the 
fingers : this is the orifice of the meatm urinariue, and it is a 
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part ijith the situation of which we cannot be too familiar, as 
upon such knowledge will principally depend our skill in passing 
the catheter. The cond.uit — the meatuB — into which it leads is 
about two inches in length ; and its course is downward and for- 
ward : it is surrounded below by the muscular fasciculi of the 
vagina, and covered above by its lining membrane. The instru- 
ment therefore (which should have more curve than is commonly 
given to it) must be introduced so as to follow this oblique direc- 
tion, which will be accomplished by elevating the handle of it as 
soon as the point is pushed into the meatus. The orifice of the 
meatus is guarded by a doubling of the vaginal membrane, hang- 
ing over it like a curtain, and serving the purpose of a valve. 
Care must be taken to elevate this by means of the instrument ; 
or, should there be any difiiculty experienced in doing this, the 
left hand may be carried per vaginam to the part itself as an 
assistant. 

The large and conspicuous cauliflower protuberance at the 
bottom of the vagina, is the cervix uteri : it will be described 
with the uterus. 


OF THE UTERUS. 

The uterus or womb is a hollow musculo-membranous organ, 
united to the anterior part of the vagina, destined for the recep- 
tion of the fruits of impregnation. 

Figure and Volume, The uterus of the mare is one of striking 
and peculiar figure. Its body (which is the bulky, oblong part) 
bifurcates anteriorly into two cornua or horns, I hardly know 
what the whole is like in figure, unless the vagina be taken with 
it, and then (in a mare that has never been fecundated) the tout 
ensemble very much resembles an insect of the beetle tribe : the 
vagina representing the bottle or body ; the uterus, the head and 
neck i and the cornua, the horns. But, during the period of 
gestation, the womb undergoes an almost incre£ble augmenta- 
tion in volume; and it never afterwards recovers either its 
identical original form or virgin state of contraction. 

Division, We distinguish in the uterus, body^ horns, neck, 
and mouth. 

The body is the oblong or cylindrical part, growing out of 
the anterior portion of the vagina, into the centre of whose cavity 
it is presenting its posterior termination, the os uteri, while it ib 
giving origin in front to the horns. Its upper and under surfaoea 
are convex, and most prominent towards the middle ; its comers 
or angles are round, it being evidently formed altogether for the 
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purpose of giving capaciousness within. This part of the pterus 
Ues wholly within the pelvis, between the bladder and rectum, 
and is entirely covered by peritoneum. 

The cornua or hormy rising from the body at an acute angle 
with each other, take a progressively divergent course to the 
loins, under the broad plates of the ilea ; they are consequently 
not entirely confined to the pelvic bason. Their length and vo- 
lume will be much greater in breeding mares than in others, 
though their increase will be less than that of the capacity of the 
uterus ; indeed, in virgin mares, the diameter of a single horn 
is little exceeded by that of the womb itself. In figure they are 
cylindrical ; they bend upward in their course, and they termi- 
nate in round extremities; to which is loosely appended the 
ovaries, *through the medium of the Fallopian tubes. 

The cervix or neck of the uterus is the rugose portion pro- 
truded backward into the cavity of the vagina. From its flower- 
like appearance, the French have fantastically named it la fleur 
epanouie it is a part, however, that can only be said to be de- 
monstrable in a virgin uterus in the undistended state : inflate 
the womb, and the cervix will disappear ; also one that during 
gestation undergoes very remarkable changes. The vertical slit 
or oval-shaped aperture in its middle is the os uteri or mouth of 
the uterus. The peculiar florulent aspect of the cervix is owing 
to itsbeing enveloped in a prolongation from the liningmembrane 
of the uterus which is uniformly puckered into many rug(B as it 
passes through the os uteri ; around the sides of the cervix these 
rugae become continuous with those of the vaginal membrane. 
This is a part that receives an e^ecial abundant supply of mu- 
cous secretion. 

Ligaments, Independently of its connection with the vagina, 
the uterus is confined in its place by two broad productions of 
peritoneum which attach it to the sides of the pelvis, named its 
broad ligaments. They are formed in this manner — one portion 
of peritoneum reflected from the bladder covers the under parts 
of the body and horns of the uterus, their upper parts receiving a 
similar covering from another portion of the same membrane de- 
rived from the rectum; the two portions subsequently unite at the 
sides of the uterus, and continue in union to the opposite parts of 
the pelvic parietes : by which arrangement the membrane really 
divides the pelvis into two cavities, or rather blind pouches, one 
existing between the uterus and bladder, the other between the 
uterus and rectum; at the same time that it serves to connect 
these parts mutually to one another. The cervix consequently 
reaves no periton^ covering. These ligaments serve to sus- 
tain between their layers the vessels and nerves belonging to the 
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organ; to preserve its equilibrium during gestation; and to aid 
in retaining it in its proper centrical situation. 

Structure, Underneath the peritoneal tunic of the uterus, 
intimately united with it by a short cellular tissue, is a dense 
fibrous structure,- possessing a considerable degree of strength 
and extensibility, and generally considered to be muscular : and 
the fibres certainly assume that appearance, though their direc- 
tion is very various, some running circularly, others deeper- 
seated longitudinally, and others, again, decussating these. But, 
about the cervix in particular, where the fibres are strongest, 
most collected, and often have a pale bloody tinge, the muscular 
structure is palpable. Still, however, were this disputed, proofs 
of its muscularity might be drawn from a physiological as well 
as an anatomical source. During the period of gestation, this 
tunic not only experiences considerable extension, but may be 
proved to undergo veritable accretion. Inwardly, the muscular 
is opposed and adherent to the internal tunic ; but their connec<* 
tion, which is also cellular, is looser than that existing between 
it and the peritoneal covering. 

Cavity, The cavity of the uterus, having the same irregular 
form as the exterior, has three outlets — one of considerable 
magnitude communicating with the vagina, through the os uteri; 
two others of very small size, through the extremities of the 
cornua, leading into the Fallopian tubes : the situations of which 
are denoted by two little whitish eminences visible upon the in- 
ternal surface. The membrane lining the cavity is one of the 
mucous description. It assumes a more vascular and villous 
aspect than that coating the vagina, but, like it, is thrown in the 
collapsed state of the organ into numerous rugae, which pervade 
the cornua as well as the body, and bear some comparison to an 
irregular network: these rugae are larger and looser in mares who 
liave bred foals. The surface is everywhere copiously famished 
with mucous secretion by subjacent follices, whose orifices are 
here visible to the naked eye. 

OF THE FALLOPIAN TUBES. 

Ths Fallopian tubes are two trumpet-shaped or conical 
canals, running with a remarkably serpentine course, within the 
folds of the ligamenta lata, fix)m the extremities of the cornua 
uteri to the ovaries. 

Course, The tube on either side commences by an aperture 
in the cornu, encircled by an elevated whitish margin, which is 
scarcely large enough to admit a small silver probe : from this 
it proceeds forward, folded in peritoneum, extremely convoluted 
in its course, until it reaches the ovarv. to which it ’ 
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attached ; it then begins to enlarge in its diameter, grovs less 
convolut^, and serpentines along the posterior side of the 
ovary, in order to reach the fissure of that body ; at which part 
it ends in a iringed doubling of membrane, named the corpus 
fimbriatum, by a funnel-shaped irregular opening, turned back- 
wards, and large enough to admit an ordinary-sized black-lead 
pencil. 

Structure, These tubes, when stripped of their peritoneal 
envelopes, show a fibrous texture ; and when opened, exhibit a 
rugose, villous, mucous surface, very similar to that of the in- 
ternal membrane of the uterus. They are amply supplied with 
blood-vessels, which make their way to them between the layers 
of the broad ligaments. 

OF THE FIMBRI 

The fimbria, or corpora fimbriata, are, then, nothing more 
than the fringed terminations of the Fallopian tubes, formed by 
doublings of the enveloping membrane around their open ori- 
fices. They spread over the ovaries, concealing the posterior 
or cleft parts of those bodies from our view ; but are perfectly 
unattached and loose, and consequently can follow the ovaries 
in any movements of place or position occasioned by visceral 
commotion within the abdominal cavity. 

OF THE OVARIES. 

The ovaries, or female testicles^ are two egg-shaped bodies, 
situated further forward than the Fallopian tubes, within the 
cavity of the abdomen, at the distance of an inch and a half 
from the cornua uteri. They receive close coverings from the 
anterior portions of the broad ligaments, by which* they are 
loosely attached to the spine, in their situation beneath the ilea, 
and a- little behind the kidneys ; indeed, the left ovary has a 
peritoneal attachment to the left kidney. So that if it were 
our intention to extractthem, the incision should be carried along 
the crista of the ileum, and the hand introduced in a direction 
backward and inward. 

Magnitude and Form. These bodies are about the size of 
walnuts. They are not regularly oviform : they have de^p fis-. 
sures in their Msterior sides, which are occupied by the corpora 
fimbriata. Taking them and the Fallopian tubes together, they 
bear a striking resemblance, at first view, to the testicles and 
their ducts in me male.. 

^ Structure. Underneath their peritoneal coverings, the ova- 
ries h&ve whitish fibrous tunics, dense and inelastic in their 
texture, and which warrant the comparison, generally made of 
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them to the albugineous tunics of the testicles. Internally, the 
ovaries are composed of a whitish spongy substance, in which 
are, in some instances, found little vesicles containing a yellowish 
glairy fluid, in others one or more dark yellow or brownish sub- 
stances, named corpora lutea : the vesicles are the ova^ which 
from impregnation take on fiirther development ; the corpora 
lutea denote the parts from which vesicles have already burst, 
and consequently only exist in the ovaries of mares whose organs 
have been engaged in the generative process. Prior to the age 
ripe for sexu^ intercourse these bodies are small and white ; but 
as soon as the time for copulation arrives, they grow large, red- 
den externally, and present many yellow spots or streaks 
through their substance within. 

Organization, The arteries supplying all these parts are — 
1. The vaginal artery , a branch from the internal iliac, which 
accompanies the obturator artery, and afterwards dips down by 
the side of the vagina, upon which it branches out in various 
directions, sending some ramifications in its way to the rectum, 
and transmitting others to the uterus and bladder. 2. The 
uterine artery y a branch from the external iliac, coming oflF after 
the ilio-lumbar, and distributing its branches principally upon 
the cornu uteri. 8. The spermatic artery y coming from the aorta, 
is convoluted in its course, and supplies the ovary, fimbriated 
body, and Fallopian tube. 

The nerves are derived from the hypogastric plexus. Both 
the vessels and nerves take their passage between the layers of 
the broad ligaments, insinuate themselves underneath the peri- 
toneal covering, obliquely pierce the substance of the muscular 
tunic, and ramify extensively between it and the internal 
membrane. 


APPENDIX 

TO THE GENERATIVE ORGANS. 

THE UDDERS. 

Although not immediately concerned in the process of genera- 
tion, these organs co-operate towards the same important end — 
the continuation of the species. 

The MAMMis, or udders, are two flattened oval-shaped bodies, 
formed for the purpose of secreting milk. 

Situation, 'Aiey depend between the thighs from the postero- 
inferior port of the b^y, in quadrupeds in general; but in the 
human species, and in the ape tribe, they are attached to the 
breast. The advantages res^ting to the quadruped (who has 
ho power of erecting himself or handling his young) from tins 
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situation of the mammse^ are — ^that they are well protected, by 
the trunk above and the thigh on either side, from extern^ 
injury, that they are conveniently placed for the foal, and that 
they do not in the least interfere with progression. 

Volume, In fillies and virgin mares the udders are so small 
that there hardly appears to be any; and in mares who have not 
had more than one or two foals, they likewise regain nearly their 
original flatness ; but in this last instance the teats are commonly 
left larger, looser, and more pendulous than before, in conse- 
quence of the reiterated extension of them by the foal ; a circum-^ 
"Stance on which we may rely with tolerable certainty for a 
knowledge of this fact. In mares who have had several foals, 
the udders continue prominent and pendulous, and possess a 
flabby feel ; and this is a state we cannot well mistake. Towards 
the latter end of gestation this part undergoes further evolution, 
swells and grows firm to the feel, and becomes distinctly 
visible as we stand behind the mare. Within a few days of 
parturition secretion begins, and the udders grow turgid with 
milk : they do not, however, acquire their full distension until 
the foal has drawn them for a few days, from which time they 
maintain their volume with little variation during the period of 
lactation. Soon after the foal begins to forsake the teat, the 
secretion of milk diminishes ; and this is followed by a contraction 
of the bag, which goes on gradually until it has resumed nearly 
or quite its former flatness. In a state of full evolution, the 
udders assume a hemispherical form, and acquire a firm, plump 
feel ; at other times they are soft, flabby, more or less pendulous, 
and possess neither definite figure nor volume. 

Coverings, The outer covering of the udders is an extension 
from the common integuments of the belly. This is thin and 
fine in its texture, is commonly black, and is clothed with a few 
long downy hairs, growing thinner as they approach the teat, 
immediately around which the skin is without any hair. Under- 
neath the skin, adhering to it by intervening cellular membrane, 
is spread over the gland a white, elastic, ligamentous covering, 
int^persed with several fibrous bands, which is derived from 
the faschia superficialis abdominis : this serves to give support 
and compactness to the glandular structure, and, in consequence, 
of detaclung prppesses into the interior among the lobules,, to 
strengthen their inter-union one with another. 

Structure, The interior of the udder exhibits a light-yellowish 
aspect, and evidently possesses a lobulated structure, held 
together by a fine cellular tissue, here and there interspersed vrith 
granules of fat. It is constituted of glandular masses, irr^fular* 
in magnitude and form, and loosely connected one wi& anotherj,^ 
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each of which masses is composed of a number of lobules closely 
compacted and united together : a composition altogether that 
accounts for the loose or knotty feel which the gland is weU 
known to possess. These insulated lobulous portions receive 
small arteries in numbers from the parent arterial trunk, from 
whose terminations arise (we do not precisely know in what 
manner) the tvbuli lactiferi. These numberless little tubules, 
by repeatedly conjoining one with another, become at length 
several demonstrable canals, radiating from every part to assemble 
in the teat : still uniting one with another in their course, and 
occasionally dilating into considerable reservoirs for bolding 
the secretion. The lactiferous conduits are continued through 
the substance of the teat, wherein during its relaxation they are 
so serpentined or coiled, that milk cannot spontaneously flow 
from them ; but in the distended state of that body, or when it 
is drawn out in the act of suction or milking, these ducts are 
rendered straight, and the milk, either in consequence of internal 
or external pressure, readily runs out. 

THE PAPILLA, teaty or dug, depending from the most 
prominent part of either udder, near its middle, is conical, black, 
and hairless. Its tegumental sheath is of the same description 
as that covering the bag from which it is derived, only it is per- 
forated at the apex by three holes, to give issue to the milk ; and 
underneath this is a second tunic, which comes from the elastic 
ligamentous covering, also of the gland. Through these openings 
(one of which is commonly conspicuous for its size) the milk 
is discharged from the conduits of the lactiferous tubes. When 
the udder becomes charged with milk, it flows into the teat, 
and distends it ; and as the secretion is probably influenced in 
animals (as it is in the human subject) by anxiety for the 
young, the animal evinces this feeling by a state of ^stension 
of these parts. The papilla, as has been remarked before, 
enlarges during the season of lactation, and it does not afterwards 
recover its original volume so nearly as the udder itself does : a 
fact, I repeat, that may lead, when the first sign is wanting, to 
the discovery of mares that have bred. 

Sucking is apparently an operation purely mechanical. The 
teat is seized, and so closely compressed by the lips of the foal, 
that the imbibing efibrt wluch foUows has a tendency to produce 
a vacuum in the lactiferous tubes, now rendered straight from 
extension : this is counteracted by the pressure of the atmosphere 
upon the surface of the udder, and the consequence is, that 
the milk is forced from its reservoirs into the mouth, on the 
same principle that water is impelled into the barrel of a syringe 
by raising l3ie pisW. 
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SECTION IX. 

NERVOUS SYSTEM. 

COMPRISING THE BRAIN; THE SPINAL MARROW; THE NERVES; 

AND THE GANGLIA. 

OF THE BRAIN. 

The brain is the soft white mass filling the cavity of the 
cranium. 

Magnitude. In no animal is the cranium so large, in relation 
to the face, as in man ; consequently, in none other is the brain 
(whose volume is always in uniformity with that of the cranium) 
of such magnitude. In horses the brain is but small, compared 
with the general bulk of the animal ; and though there exists 
some difference in the dimensions, as well as form, of the heads 
of horses of different breeds, they are too trifling, in an anatomical 
point of view, to merit notice here.* 

Division. In the brain are distinguished three divisions, 
though all three are continuous in one and the same substance ? 
the cerebrum, so large that it occupies at least three fourths of 
the interior of the skull ; the cerebellum, or little brain ; and the 
medulla oblongata. That portion of medullary substance which 
extends from the brain through the whole length of the spinal 
canal is called the medulla spinalis, or spinal marrow. 

Situation. No viscus in the body is so well defended from 
external injuiy as the brain : on every side it is enclosed by bony 
walls, well constructed to make great resistance, and more 
especially so at those parts where external violence is likely to 
be received. The interior of the skull is variously furrowed and 
indented by the more projecting parts of the organ, to which, in 
every particular, its figure is nicely adapted; for it is by the 
shape of the brain that that of the cranium is moulded, inasmuch 
as the formation of the one precedes that of the other. The 
relative situation of the divisions of the brain differs in the horse 
from that of the corresponding parts of the brain of the human 

« **The brain of the shark does not weigh 3 ounces, although the auinml 
itself is generally 300 lbs. in weight. The brain of the sheep, with respect to 
the whole weight of the body, bears the proportion of 1 to 150. In a dog the 
proportion is less : it is as 1 to 100. As we ascend in the general acme of 
jrational beings, the magnitude of the brain bears an increased and strongly 
marked proportion to the size of the system in general. In the African, it 
is as 1 to 54. In an European, as 1 to the 50th part of the system alto- 
gether.**— Saumabez’s ‘ System of Physiology.’ 
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subject; thougb both organs, in regard to the bones of the 
cranium, are similarly lodged : e. the cerebrum, which forms 
the upper and anterior portion in the human subject, constitutes 
the lower and anterior in the horse ; while the cerebellum, which 
in the former is placed below and behind the cerebrum, in the 
horse is placed above and behind it. This diflFerence, however, 
is but imaginary, being entirely referable to the position of the 
head ; for if we place the horse^s head upon a table, so that it 
rest upon the branches of the lower jaw, we shall find no 
difference whatever in the relative situation of these parts. 

Coverings, The brain has three coverings, called its mem* 
branes or meninges; the dura mater , the pia mater ^ and the tunica 
arachnoides. Of these, the exterior is the 

DURA MATER. — ^Though called a membrane, this outer 
covering is a substance, dense, tough, and inelastic in its texture, 
its component material being chiefly tendinous fibre. It is 
firmly adherent to the interior of the cranium, offering conside- 
rable resistance to the elevation of the skull-cap, even after the 
bone has been completely divided ; which union is the result of 
many little processes shooting from the membrane in between the 
teeth of the sutures of the cranium, as well as of numerous small 
blood-vessels passing from it into the pores of the inner table of 
the bone, to which it supplies the place of internal periosteum. 

Surfaces, The external exhibits a smooth, dry, opaque, red- 
dish aspect, rendered uneven by the subjacent prominences of 
the brain. The internal is lighter in shade, shiny and slippery, 
and moist from the exudation of a serous secretion. It has no 
connection with the membrane underneath ; at least, no other 
than it has with the brain itself — by means of the vessels pass- 
ing between them. 

Organization, The blood-vessels of the dura mater are not 
numerous, but of sufficient magnitude to admit of coarse injec- 
tion. The membrane itself affords a good example of the truth 
of the observation, that the capiUaries are not abundant in 
fibrous texture.” By some, nerves are denied to exist in the 
dura mater : others conceive that they have discovered nervous 
filaments in its texture. In a sound state, the membrane ap- 
pears to possess very little if any sensibility ; for it may be cut 
or irritated in various ways without seeming to cause the 
any pain whatever. 

Processes. The dura mater sends off detached portions or^ 
processes, which are extended across the cavity of the cranium, 
for the purpose (it would seem) of more steadily and effectually 
supportmg the brain, and gua^ng against the pressure of one 
part or division upon another. These processes are tv)o in nam<* 
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ber, and each consists of a duplication (or two layers) of the 
membrane. They are named the /a/la? and the 

The falx, or longitudinal process, so called from its being 
resembled to the blade of a scythe (and indeed the. comparison 
is -a striking one), is that expansion of the membrane winch de- 
scends for a short distance between the lobes of the cerebrum. 
It takes its rise from the crista galli, including the projection 
between its laminae, from which it curves forward and upward, 
adhering in its way, first to the frontal, then to the entire length 
of the sagittal suture, growing broader as it proceeds : at length 
it terminates upon a thin transverse plate of bone, a' process of 
the os occipitis anterior, where its laminae split, diverge, and end 
in continuity with the tentorium. Whatever may be the use of 
the falx, it seems to be a part whose presence can be dispensed 
with, for I have a cranium now before me in which it may be 
said to be deficient ; at least, all such appearance consists in a 
small triangular piece of membrane which does not project more 
than an inch from the tentorium : and this cranium belonged to 
a young horse who was perfectly free from any phrenetic dis- 
order. The falx is commonly said, however, to stay one lobe of 
the cerebrum from falling or pressing upon the other when the 
head is inclined to one side. 

The tentorium, or transverse process, is extended, after the 
manner of an arch, from the cerebral plate of the os occipitis, 
along the sides of the cranium, to its base ; whence, greatly di- 
minished in breadth, it may be traced onward to the body of the 
os sphenoides, where it vanishes in the common covering of the 
dura mater. It is composed of two laminae ; one is continuous 
with the falx ; the other joins that portion of the membrane 
which covers the cerebellum. The tentorium is equally divided 
by the falx into two lateral portions. There is some variation to 
be seen in different subjects in the figure and extent of this pro- 
cess, but I have not remarked that it is ever deficient. It forms 
a transverse intersection within the cavity of the cranium, or 
partial septum between the cerebrum and cerebellum, and ap- 
pears to be of service in fencing these important parts in their 
proper places, and keeping them, during the various motions 
and positions of the head, from pressing upon each other. 

Sinuses, These are triangular spaces, or cavities, found to 
exist between the two layers of membrane forming the pro- 
cesses. There are several of them. Those most worthy of 
^ notice are the following : — ^first. 

The superior or longitudinal sinus, which runs within the 
duplicature of the falx, along its superior border. It begins in 
a narrow channel, gr^uaUy widening and assuming a triangular 
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figure as it extends backward, and terminates with the falx, at 
the cerebral process, where the lateral sinuses md it conjoin 
their canals. Internally, this sinus presents to view an uneven 
surface, upon which the veins are seen terminating by large 
open orifices discharging their blood in the saine direction 
that the stream takes within the sinus itself. Here and 
there are seen slender chords, crossing the canal from side to 
side ; which serve to strengthen its parietes and prevent over- 
distension. 

The two lateral sinuses are formed within the duplicature 
of that part of the tentorium which is attached to the temporal 
and occipital bones ; one extending to the right side, the other 
to the left side. . They begin at the cerebral process, where the 
longitudinal sinus ends; and they terminate at the foramina 
lacera basis cranii in the jugular veins. Their canals are also 
triangular, and are intersected by fibrous filaments. They 
receive veins both from the cerebrum and cerebellum. 

The cavernous sinuses, so named from the cavernous appear- 
ance of their interior, which includes a structure having some 
resemblance to the corpus cavemosum penis, are formed out of 
the dura mater upon the body of the os sphenoides. These 
cavities are remarkable from receiving some important nervous 
trunks in their passage from the brain, and from lodging the 
terminations of the internal carotid arteries. They commonly 
communicate with the 

Sub-occipital sinuses. — ^These are likewise of the same for- 
mation, and are found upon the cuneiform process of the os 
occipitis, running longitudinally to the foramen magnum. They 
receive veins from the cerebellum and posterior parts of the 
cerebrum. 

THE PIA MATER is the membrane immediately investing 
the brain, sending processes into its substance which separafe 
the cortical portions of its convolutions, and having a farther 
connection with the organ through the medium of the numerous 
interpassing blood-vessels. The reticular arterial ramification we 
descry upon it, is for the purpose of transmitting vessels of mi- 
nute dimensions into the interior of the brain; which, though 
they can be traced by us no deeper than the cortical, are ulti- 
mately destined for the cerebral substance. The pia mater not 
only clothes the convoluted part of the cerebral mass, passing 
from one hemisphere to the other, but it gains admission into 
the ventricles, and gives them a lining. It differs altogether in 
its aspect and structure ftrom the dura mater ; presenting, a 
smooth surface exteriorly, but a rough and villous one next to 
the brain, and being composed of a dutiful network of ildOod- 
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vessels^ united together by a delicate cellular tissue : it is, in 
fact, the immediate source from which the brain derives its 
blo(^, and, at the same time, the medium through which the 
unexpended blood is returned to the sinuses of the dura mater. 

THE ARACHNOID MEMBRANE (so called from being 
resembled to the spider^s web) is of a texture so fine, and of 
a nature so perfectly transparent, that, under ordinary circum- 
stances, it is hardly demonstrable from the pia mater underneath 
it, to which it is everywhere closely and intimately applied, 
excepting that it does not (like that membrane) dip down be- 
tween the convolutions. With pains, it is occasionally demon- 
strable in places about the base of the brain. Physiologically 
considered, we have no right to doubt of its being organized ; 
although, hitherto, the most successful injections have not de- 
monstrated the existence of blood-vessels in it. In the human 
subject (in whom these parts are more developed) it has been 
said to have shown vascularity in cases where the membranes 
have recently undergone the effects of inflammation. Concern- 
ing its use, no writer has been bold enough to speak : physiolo- 
gists are unable to say for what purpose so delicate and trans- 
parent a structure is here interposed 

Vascular communication. From the vascular connection which 
subsists between the scalp, upon the exterior of the skull, and 
the dura mata, upon its interior, we have at once an explanation 
of that apparent anomaly in pathology, viz., that extern^ injuries 
of the skull frequently induce symptoms of inflammation of the 
brain, or its membranes ; in the human subject, such wounds 
are always considered, on this account, as dangerous, and, in- 
deed, it not very unfrequently happens that they prove mortal. 
Though we have never seen a case of this description in the 
horse, there does not appear to be any good reason why we 
should not be cautious how we make or treat wounds of such a 
nature. 

Effusion, A fluid, differing from serum in its properties, 
though like it in appearance, is occasionally effused between the 
"Sura mater and tunica arachnoides, or, more commonly, under- 
neath the latter membrane (as well as within the substance of 
the brain itself), constituting a disease, termed hydrocephalus: 
it rarely happens in horses ; but in the human subject, and more 
especially in children, it is by no means an unfrequent cause of 
dissolution. 

BRAIN. — Having already given an outline of the situation 
and division of this organ, I shall now mak^ some general ob- 
servations in regard to its structure. 

* Structure. H a vertical section is made of any part of the 
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brarn^ ire perceive that its interior presents two substances of 
different colours ; the outer of these, of a dirty grayish hue, is 
called the cmeritious or cortical part ; the inner, which is white, 
and of which the chief bulk of the organ is composed, the me- 
dullary. The cortical part (which is, proportionately to the 
medullary, more prevalent in the brain of the horse than in that 
of the human subject) is not always the outer — in some places, 
the relative disposition of the medullary and it being reversed — 
it is that, however, in which the blood-vessels of the organ are 
most conspicuous ; for, in consequence of being closely invested 
by the vascular pia mater, it receives the numerous ramifications 
of arteries transmitted by that membrane for the nourishment of 
the interior parts of the brain. On the other hand, in the me- 
dullary portion, the blood-vessels, which in health only convey 
the colourless parts of the blood, are so minute that they escape 
notice : unless, occasionally, here and there, when it has been 
inflamed, the bloody specks upon its divided surface denote the 
division of those that have become of sufficient magnitude to 
admit the red globules. 

According to the investigations of the most accurate anato- 
mists, the brains of animals appear to be of a fibrous nature ; 
and in many parts of the human brain (which is larger than that 
of any other animal) the disposition and course of its fibres have 
been traced ; such inquiries, however, have, unfortunately, not 
led to any elucidation of the sensorial functions, nor are we 
aware that they have been attended with any advantageous result 
in regard to its pathology. After all, the truth is, that the intu 
mate structure of this organ is still unknown to us. With regard 
to the cineritious or cortical part, there is much reasQn to be- 
lieve, that it is almost wholly constituted of the ramifica- 
tions of blood-vessels of extreme exility ; from which others, 
still more minute, are distributed to the substance of the 
medulla. 

It is here worthy of remark, that in no instance does Nature 
so invariably present us with the same structure and arrangement 
of parts as in this viscus : in almost every other in the bod;^, 
we can discover some little variation, in this respect, in different 
subjects ; but in the brain, the same uniform appearances ever 
present themselves on dissection ; so intimately united do struc- 
ture and function seem to be in this organ. 

Duplicity, The cerebrum is divided into two halves, called 
hemispheres, each of which is formed of parts precisely similar, 
in every pa^cular, to each other ; so that, in fact, every part of 
the prgan may be said to be double, i, e., its two halves are oon- 
stitul^ of several small portions, which are not only perfectly 
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alike in structure^ but are of corresponding sjrmmetrical forms 
and dimensions : a remark that not only applies to the brain it- 
self, but one that holds good, likewise, with regard to the spinal 
marrow. An animal, therefore, has, to all intents and purposes, 
two brains : and, probably, for the same reason that he has two 
eyes, two cars, and a double tongue. 

Arteries. The arteries which supply the brain, are the two 
vertehrals, besides two other considerable branches from the 
carotids, called the internal carotids : its blood is returned from 
the sinuses of the dura mater by the vertebral and jugular veins. 
It is on the supply from the vertebral arteries, however, that this 
organ nlainly depends for the preservation of that energy essen- 
tial to the support of life : for if ligatures be put on these vessels, 
the animal speedily dies ; whereas both the carotids may be tied 
without occasioning any apparent ill effects. 

We shall now examine the divisions of the brain (viz., the 
cerebrum, cerebellum, and medulla oblongata) separately ; com- 
mencing with the 


Cerebrum, 

The largest portion of the brain, and that which presents 
itself to our view immediately on raising the skull-cup, is the cere- 
brum. It is lodged in that capacious elliptical chamber which is 
formed, in front, by the parietal bones : behind, by the ethmoid, 
sphenoid, and posterior occipital bones ; laterally, by the tem- 
poral bones : inferiorly, by the roofs of the frontal sinuses, and 
by the ethmoidal plates : and, superiorly, by the tentorium. The 
vidble surface of it (as the cranium is ordinarily sawn open) may 
be said to represent a convex semi-oval, of which the broader end 
is turned upward. It is equally divided by a longitudinal fissure 
along its middle, into which the fair cerebri descends ; and its 
divisions, which are perfectly symmetrical, both internally and 
externally, are denominated hemispheres. 

Corpus Callosum, In parting the hemispheres, so as to admit 
light between them (by which a few small interpassing vessels 
and some weak cellular connections become lacerated), we per- 
ceive a white longitudinal body, covered by pia mater, uniting 
the hemispheres at the bottom of this fissure : this is the corpus 
callosum. Each hemisphere, separately regarded, has an outer 
surface, waved or convoluted, which is adapted to the undulated 
concavity of the skull-cap : an inner perpendicular plane ^ which 
is opposed to the one of the opposite hemisphere ; and a base, 
divided into lobes, the description of which I shfdl postpone 
until Ihe interior .parts have been examined. 
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Centrum Ovale. In the dissection of the brain I shall pursue 
the customary method of the schools of anatomy ; and in de- 
scribing its several parts^ preserve the names used in human phre- 
nology so long as I find them applicable to correspondent ap- 
pearances. The first step consists in making a clean horizontal 
section of the brain, parallel to its present convexity, by laying 
the knife flat upon the surface of the corpus callosum, and making 
a sweeping cut (with its edge first inclined a little upward, after- 
wards a little downward) through one hemisphere at a time. 
There being no distinguishable parts in the abscised portion^ 
they may be cast away j but the surface which their removal has 
exposed being one that presents the greatest superficial extent of 
medullary substance that can be shown at one view, the appear- 
ance altogether has been described as the centrum ovale."^ The 
form and disposition of the corpus scallosum become now de- 
monstrable. It is placed in the centre of this medullary con- 
vexity, with which it is continuous in substance. It is narrower 
below than above. It unites the medulla of the two hemispheres 
in the middle. Inferiorly, it passes between the hemispheres, 
turns backward and terminates at the base of the brain, in the 
crura cerebri; superiorly, it joins the fornix, and spreads upon 
the liippocampi ; and anteriorly, it may be said to form the roof 
of the lateral ventricles. Running along its surface are seen two 
prominent lines of medullary matter, between which exists a 
longitudinal linear depression, named the raphe. 

Lateral Ventricles. By mal^g a longitudinal incision through 
the corpus callosum, on either side of the raphe, we penetrate a 
cavity occupying the innermost part of the brain, which, with its 
fellow within the opposite hemisphere, constitute the two lateral 
ventricles. Having freely opened it, we find a watery fluid 
within, which serves to keep its parietal surfaces constantly wet, 
and to prevent (it is said) adhesion of them. The figure of the 
ventricle, both o^m its construction and from the inequalities of 
its contents, to which it is adapted, is extremely irre^ax. Its 
cavity extends as far forward as the front incurvation of the 
coitus callosum, from whence a winding canal is continued for- 
ward and downward to the base of the anterior lobe of the cere- 
brum, where it ends in a small circular conduit that leads into 
the edunoidal ventricle : this canal, from its being represented to 

I . . . 

♦ The (jortical matter, however, cannot be all pared away^-it will intrudq 
in places, and interrupt the uniformity of the surface: indeed, horse^a 
bram will less admit of being carved into such an aspect, in jponsequ^ee 
of the proportionablj greater quantity of cortical substance in its omn- 
position. . - ; 
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wind in its course like a horn, has got the name of the ir^erior 
comu. From the superior part of the cavity, another flexuous 
passage, smaller than the former one, taking a direction at first 
outward, then downward, and lastly forward, leads to the base of 
the brain, through the substance of the middle lobe, and there 
ends in a blind termination : from which circumstance, and from 
its cylindroid figure, some call it the digital cavity, others the 
superior cornu. The two ventricles are lined (and the parts 
within them covered) by an extension of pia mater, which finds 
its way into them along with the vessels forming the choroid 

{ )lexus. By this membrane, whose vascularity appears to be 
ower than that of the pia mater elsewhere, the watery fluid, it is 
supposed, is secreted : unlike serous cavities in general, however, 
the ventricles appear to hold water during life ; for, if an animal 
is put to death suddenly, and these cavities are opened with all 
possible expedition, water, and not vapour, is umformly found 
contained. 

Contents, We now come to what are considered as the con^ 
tents of the lateral ventricles. They are — the corpora striata, 
the hippocampi, the plexus choroides, the fornix, and the thalami 
nervorum opticorum. But a view of all these parts -cannot be 
obtained until we have reflected the corpus callosum ; prior to 
which being done, that body should be cautiously raised, in order 
to show the 

Septum Lucidum, the translucent meduUary partition between 
the ventricles, which extends perpendicularly along the corpus 
callosum in front, and is attached to the fornix behind. It is 
broad inferiorly, grows gradually narrow superiorly, where it ends 
in a point, at the angular junction of the corpus callosum with 
the fornix. It consists of two thin laminae of meduUaiy matter, 
included between and supported by the membranous linings of 
the ventricles, in the middle of which is a fissure or small cavitv, 
by some described as the fifth ventricle, but more generally 
known as the fossa Sylvii, Sometimes this fissure is very de- 
monstrable, glistening interiorly with moisture; at other times 
it is hardly perceptible. 

Corpora Striata, When the corpus callosum is turned back, 
four large and remarkable eminences present themselves, two 
upon each side of the septum lucidum. The two inferior, and 
most bulky, are the corpora striata. They rise out of the lower 
and back parts of the ventricles, projecting into the middle of the 
cavities, where they become broad and approach the septum ; 
growing iLarrow and receding from each other, above ; Mow, 
exiendm^ along the anterior cornua. Externally, they have a 
thin lamina of medullary matter ; but this is partly obscured^ 
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by the cortical substance of which their interior is exclusively 
composed. 

Hippocampi. The two superior eminences, smaller and whiter 
than the last, whose anterior extremities lie between the pos- 
terior of the corpora striata, are the hippocampi. These bo^es, 
remarkable for their prominence and whiteness, occupy the su- 
perior spaces of the ventricles, where they lie in contact with the 
septum ; but, in proceeding backward, they diverge, stretch first 
outward, then downward, and lastly forward; in fact, they 
descend into the superior cornua, and there end in bulbous 
extremities, called the pedes hippocampi. This descent or elonga- 
tion, which may be denominated the crus hippocampi^ is continu- 
ous above with the crus fomicis, but below it gets to the outward 
part of the crus fomicis, and gives off a thin, plaited, medullary 
border, which may be said to be an extension of the corpus 
fimbriatum. Their medullary covering appears to be continued 
from the corpus callosum; their intemsd cortical substance, 
which is interspersed with medullary striae, originates from the 
very middle of the hemispheres. If sliced, they will be found 
to consist of alternate laminae of medullary and cortical matter. 

Plexus Choroides. Deeply lodged in the channel between the 
corpus striatum and hippocampus, lies a red, soft, vascular sub- 
stance, consisting of a plexus or collection of minute blood-vessels, 
invested in an extension of pia mater, called the plexus choroides^ 
This plexus first makes its appearance from behind the fornix^ 
inferiorly, it ends abftiptly in a round bulbous mass ; superiorly, 
it sends down a process into the superior comu. The arteries 
composing it come from the posterior arteries of the cerebrum ; 
they enter the interior of the brain along a fissure, which in one 
place is a complete canal, existing between the posterior lobes of 
the cerebrum, and gain admission into the ventricles around the 
sides of the fornix. Its veins assemble and form a large branch, 
the vena Galeni, which branch unites with a similar one coming 
from the opposite plexus: the two conjoined make a single 
trunk, and that proceeds upward, along the above-mentioned 
fissure. 

The fornix is that part which receives the posterior border of 
the septum lucidum. It is extended, after the manner of an 
arch, between the corpora striata, below, and the heads of the 
hippocampi, above ; where it forms a junction with the corpus 
callosum, which it meets at an acute angle. It has four pro- 
cesses or crura. The two inferior crura spring from the corpus 
albicantium, at the base of the brain ; in their course forward 
from which, they approximate and unite into one main cnur or 
pillar : thus united, they wind upward, describing an arc, and, 
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as soon as tliey make their appearance within the ventricles, con- 
stitute the body of the fornix. The superior crura^ which are 
comparatively slender, proceed from the upper end of the fornix, 
wind upward, and then descend into the superior cornua of the 
lateral ventricles, where they grow tapering, and at length end in 
sharp-pointed extremities. Their anterior or concave edges, 
which are thin, unattached, and somewhat uneven, have been 
named the corpora fimbriata ; their posterior borders are continu- 
ous with the crura hippocampi : along their fimbriated edges run 
the lateral processes of the plexus choroides. The mid£e part 
or arch of the fornix is unattached ; but its superior or broad 
part is contiguously applied behind to the thalami, and adheres 
to them through the intervention of a fine membrane, investing 
the vessels of the choroid plexus which are ramifying hereabouts, 
named the velum interpositum : from the circumstance of the 
back of the fornix being imprinted by these vessels with many 
minute linear grooves, mostly running obliquely, this surface of it 
is commonly described as the lyra^ psdlterium^ or harp. 

Thalami, Having divided and reflected the fornix, and turned 
back the heads of the hippocampi, we bring into view the 
thalami nervorum opticorum. These bodies are also said to be 
in the lateral ventricles : more properly speaking, they form the 
upper and back parts of those cavities. They are white and 
conoid in form ; narrow and approximated, inferiorly, where they 
lie between, and rather behind, the corpora striata ; broad and 
directed opposite ways, superiorly; infronf^ they are opposed to 
the fornix, which they in a measure support ; and bemnd, they 
contract into medullary bands — ^the tractus optid^ which turn 
round the crura cerebri to the base of the brain. Upon these 
bodies the separate portions of the plexus choroides unite into a 
sii^le vascular chord, which takes its course along the canal 
between them, and makes its exit from the brain through the 
fissure left b^ween the posterior lobes of the cerebrum. The 
thalami are firmer in their composition than the corpora striata: 
like those bodies, however, they are cortical within, thinly striated 
with medullary matter. 

Tania. In the groove between the thalamus and corpus stri- 
atum, partly covered by the plexus choroides, runs a conspicuouriy 
white, medullary band, designated*the cenimm semicircvlare ge^ 
minum, vel tania semicircularis. 

Commissures. The contiguous parts of the thalami, flattened 
and dosdy applied, are united in one broad circular place by 
pulpy cortical matter, which union is called their conmissura 
molUs. Immediately behind the fore part of the femix, runs 
' /»hnrd. which is extended in a 
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curved direction, on either side, into the substance of the corpus 
striatum : this forms a band of connection between the hemi- 
spheres, and takes the name of commissura inferior cerebri. 
Superiorly, above the commissura mollis, is another medullary 
chord, a iTnil ar to the one last mentioned, but shorter and smaller, 
which is the commissura superior cerebri. 

Foramen, Just over the commissura inferior, between it and 
the commissura mollis, between and in front of the optic thalami, 
under the arch of the fornix, is a triangular hole, called the/ora- 
men commune inferius. Now, since the lateral ventricles com- 
municate underneath the arch of the fornix, it is evident that 
both of them must open into this foramen ; and since this fora- 
men leads into the third ventricle, it follows that this cavity 
and the lateral sinuses must reciprocally communicate through its 
medium. 

Between the commissura mollis and the commissura superior 
is another foramen, which would also be one of like communica- 
tion were it not covered and closed by the velum interpositum, 
which is here spread over the surfaces of the thalami, and tra- 
versed by the vessels of the choroid plexuses. 

The third ventricle^ as it is called, is nothing more than the 
fissure existing between the thalami, in consequence of their 
partial divergence, below and behind the commissura mollis, 
in the medium line of the brain. The floor or back part of this 
narrow oblong cavity is constituted of the crura cerebri. 

InfuTidibulum. Leading from the inferior part of this ven- 
tricle, is the infundibulum^ a passage small at its commence- 
ment, but gradually enlarging to its termination, which takes 
place in a blind extremity, in front of the corpus albicantium, at 
the pituitary gland. Superiorly, under the superior commissure, 
is a passage leading from this cavity into the fourth ventricle 
(situated within the cerebellum), the iter a tertio ad quartum 
ventriculum. 

Pineal Gland, Over the third ventricle, deeply lodged be- 
tween the summits of the thalami, above and rather before the 
superior commissure, we find the pineal gland — a little, conoid, 
greyish body, marked by a slight depression along its middde ; 
enveloped in pia mater, derived from the. vessels of the choroid 
plexus ; and attached by that membrane to the thalami, and to 
the tul^rcula quadrigemina, which are placed behind it. From 
its base or inferior part proceed two little peduncles or foot-stalks, 
which run along the top of the superior commissure, and are 
implanted into the crura cerebri. The structure of this little 
organ remains unknown. It is possessed of considerable firmness, 
and is deeply reddened and h^hly vascular within ; but I have 

21 
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not remarked that it contains earthy matter, as is the case so. 
firequently with that of the human brain. 

Nates and Testes. Above the third ventricle, behind the pi- 
neal gland, and immediately over the iter a tertio ad quartum 
ventrieulum, are four considerable eminences, the tubercula qua- 
drigemina — or rather bigemina, since they are divided into the 
TWO nates and two testes. The nates, the foremost and by 
much the largest of these bodies, separated by a groove from the 
testes, and by a deep perpendicular fissure from each other, pre- 
sent semi-oval exteriors, of a mixed composition, cineritious and 
medullary, and are in intimate union with each other and with 
the testes. The testes, much smaller than the nates, are also 
ovoid in figure, but their long diameters are placed contrariwise 
— transversely. In their composition they are alike also, as well 
as in their connections, both being joined to the crura cerebri, by 
which they are supported. 

Cerebellum. 

In order to guard against a common misconception of the rela- 
tive position of this part, I shall repeat here what I took occasion 
to lay some stress upon in a former place — that the three divisions 
of the horse^s brain are similarly lodged, in regard to their cra- 
nial case, to what the correspondent parts in man are : but that 
when we view them as the animals naturally stand, their relative 
situation is altogether altered. The cerebellum (as in man) occu- 
pies that compartment in the basis of the cranium which is 
formed, above and behind, by the anterior occipital bones ; late- 
rally, by the petrous portions of the temporal bones ; and supe- 
riorly and anteriorly, by the tentorium : that septum being defi- 
cient inferiorly and anteriorly, to give passage to the crura cerebri 
to form a junction with the cerebellum ; while the vacuity admits 
also of the projection of the anterior vermiform process, which 
is the only portion of the latter that does not rest upon the ten- 
torium. 

Peculiarities. In volume, figure, and aspect, the cerebellum 
is at once distinguishable from the cerebrum. It is only one- 
sixth of the volume of the cerebrum. Its figure is irregular — ^it 
has two oval ends, placed transversely, united in the middle by a 
broad and prominent vermiform belt, its lateral dimension ex- 
ceeding its longitudinal. Its aspect is lobular or convoluted ; 
but, in addition, it is everywhere so striated with deep transverse 
fissures, that its appearance is altogether difierent from any other 
part of the brain. 

Lobes. The cerebellum is superficially divided into three ob- 
long lobes — a middle lobe, and two lateral lobes. The lateral 
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lobes^ which are opposed to the posterior lobes of the. cerebrum, 
are small and ovoid. The middle lobe is prominent, arched, and 
subdivided into lobuli by several sulci, conspicuous for their 
depth, crossing its upper and under surfaces. The anterior and 
more prominent part of this lobe. Which is received into the great 
fissure of the cerebrum, is denominated the arUerior vermtform 
process ; the continuation of it, along the summit of the head, 
forming the posterior vermiform process. 

Arrangement of component Substances. In the cerebellum, the 
disposition and proportionate quantities of medullary and cortical 
matters are reversed, with regard to the cerebrum. Herein the 
cortical substance exceeds the medullary in quantity, and, in- 
stead of forming the outward parts, pervades the innermost. 
Slice the cerebeUum horizontally, and these substances present a 
laminated appearance : on the other hand, make a vertical sec- 
tion of it, and they are found so disposed as to give the surface 
an arborescent representation, usually denominated the arbor 
vita. 

Fourth Ventricle. Within the cerebellum, or rather between 
it and the tuber annulare and medulla oblongata (which two last 
form its back part), is situated the fourth ventricle. Beginning 
above the testes, where it is perforated by the iter a tertio, it ex- 
tends upward and backward to the extremity of the medulla ob- 
longata, where it ends in a sharp angular point, which, with a 
groove issuing from it and continued along the floor of the ven- 
tricle, anatomists have resembled to a pen, and thence called the 
calamus scriptorius. 

Valvula Vieussenii. Extended across the inferior and anterior 

i )art of the ventricle, closii^ the cavity between the testes and 
ower extremity of the anterior vermiform process is a membrano- 
medullary curtain, the velum vel valvula Vieussenii. It is 
supported at the sides by two medullary productions, remarkable 
for their whiteness, the processus a cerebelh ad testes, which some 
regard as the columns of the valve. 

Th^ choroid plexus of the cerebeUum is found, lying crosswise, 
within the posterior part of the fourth ventricle, Iwtween the 
cerel^llum and medulla oblongata. It nowise differs in its com- 

e " * on from the plexuses of the lateral ventricles. It is distri- 
into three principal divisions ; one lies in the middle of 
the calamus j the other two (lateral) are lodged within fissures 
in the cerebellum, occupying the spaces between it and the tuber 
annulare. 
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Base of the Brain. 

The base or posterior part of the cerebrum is (iivided into six 
lobes : two inferior or anterior y reposing upon the alee of the 
ethmoid bone ; two middle , upon those of the sphenoid; and two 
superior or posteriory lodged in the fossae of the squamous por- 
tions of the temporal bones. 

Over the middle lobes are two broad prominences whose sur- 
faces are remarkably even and smooth : these are the bases of 
the corpora striata, the parts from which the olfactory nerves are 
seen taking their origin. 

Crura Cerebri. Above these bodies, again, in the middle of 
the brain, are two oblong medullary eminences, intimately united 
together : these are the crura cerebri. They rest upon the alae 
of the sphenoid bone. They take their rise from the inferior and 
middle lobes of the cerebrum, and are continued into an ovoid 
protuberance above them, named the tuber annulare. Though 
medullary without, the crus, when cut deeply into, exhibits a 
cineritious hue, and the pari of the interior the most darkly 
shaded has been termed the locus niger. 

Corpus Albicantium. Seated between the crura, is a small, 
hemispherical, medullary eminence, distinguished as the corpus 
albicantium. In the human subject this body is double ; and 
there is some appearance of a depression along its middle in the 
horse. It is medullary without, but has a tinge of cortical mat- 
ter within. 

Tractus Optici. Winding obliquely downward, around the 
crura, proceeding from the terminations of the thalami, are the 
tractus optici : they are to be regarded as the roots of the optic 
nerves, with which they are continuous. They are entirely me- 
dullary. 

Crura Cerebelli. Higher up and more outward than the crura 
cerebri, are the crura cerebelli — two stout, cylindroid, medullary 
chords, joining the lateral lobes of the cerebellum to the tuber 
annulare. These parts consist of a prolongation of that portion 
of medullary substance which forms the trunks of the arbor vitse. 

The tuber annulare vel pons Vabolii (whose situation now 
need not be pointed out) may be said to be constituted the 
united substances of the crura cerebri and crura cerebelli : it is, 
in fact, the common termination or medium of junction of the 
cerebruin with the cerebellum. It is sup^rted by the cuneiform 
process of the posterior occipital bone. Its surface is markedly 
a shallow depression along its middle, which gives it the apj^ar- 
ance of having lateral eminences. Internally, the tuber exhibits 
a mixture of cortical and medullary matter. 
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Foramina Catca. Above and below the tuber, centrically si- 
tuated, are little round depressions or blind holes, which are ge- 
nerally described as the /oramino C(Bca, superior et inferior. They 
serve as places of lodgment for small plexuses of the blood-vessels. 

Still higher than the tuber is placed the 

Medulla Oblongata."*^ 

The smallest division of the cerebral mass ; more properly 
speaking, it is the commencement of the spinal marrow. It rests 
upon the cuneiform process of the occipital bone, and is continued 
upward and backward to the foramen magnum. Regarded in an 
excised or separate state, it is of an oblong, quadrilateral figure. 
It has a deep fissure along its middle (in which runs the basilar 
artery) that divides it into lateral portions. Contiguous to this 
fissure, rising from the sides of it, are two longitudinal emi- 
nences, called the Eminentiee pyramidales. From the lateral 
parts project two other eminences, namedthe Eminentice Olivares. 
The upper surface of the medulla oblongata forms, with the tuber 
annulare, the floor of the fourth ventricle. Though, like the 
tuber, it is composed internally of a mixture of cortical and 
medullary substances, its shade is lighter than that body. 

Lastly, remains to be considered the 

Pituitary Gland. 

A reddish body, of an ovoid form, seated upon the seUa tursica, 
within a fold of the dura mater. It has a membranous capsule, 
surrounded by cellular adhesions, by which it is firmly retained 
in its place ; whence it is not dislodged, even though the cerebral 
mass be taken out. It has the appearance of being highly vas- 
cular j it is, however, of a lighter colour internally than exter- 
nally, and assumes, in places, a mottled aspect. The ancients 
entertained a notion that it imbibed some fluid from the brain, 
which they called through the infundibulum, and trans- 

mitted it to the nose ; but we find that these parts have no 
communication whatever : in short, its real use is iinknown. 

OF THE SPINAL MARROW.f 

ne medulla spindlis, or spinal marrow, is that extended 
cylinder of brain-like substance which is continued from the 

♦ “ The seat ^ power which controls the respiratory motions is the medulla 
oblongata.” — “ He who holds the medulla oblongata in Ms hand, has the key 
to the nervous system.”— C?. Bell^ F.B.S. 

*‘In animals wMch do not breathe by an uniform and general motion of 
their bodies, there is no spinal marrow, but only a long compound and gan* 
glionic nerve, extending through the body for the purpose ot sensation and 
motion. This chord in those creatures does not actuate the animal 
with alternate dilatation and contraction.”— * The Nervous Svstem.* bv 
Charles Bell, F.R.S. ^ ^ 
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posterior part of the medulla oblongata through the entire length 
of the spinal canal. Lodged within a cavity whose form is con- 
tinually undergoing more or less variation, it neither fills nor fits 
that cavity : in some places it swells in volume, in others it 
grows contracted ; everywhere it has the appearance of having 
shrunk from, or of being disproportionably small for, the canal, 
in which it is contained. 

Coverings, It is inclosed in the same membranes that envelop 
the brain ; but, in addition to them, the superior ligament of the 
spine serves as a covering and defence to it below. To this, and 
to the periosteum lining the canal, its proper theca is loosely at- 
tached by cellular, adipose, and gelatinous matter. Its dura 
mater is derived from that which covers the brain : in being con- 
tinued through theforamen magnum, the membrane is contracted 
into a cylindrical sheath, which loosely incases the marrow, and is 
generally described under the denomination of theca vertebralis. 
About the beginning of the sacrum, the theca narrows ; it re- 
cedes from the sides of the canal, and, having inclosed the ter- 
mination of the marrow, is extended into a point and lost upon 
the cauda equina. The dura mater is connected to the mem- 
branes underneath — the membrana arachnoides and pia mater, 
by a fine cellular tissue ; and these coverings have the same re- 
lation to the marrow that the same membranes have to the 
brain — of which, indeed, they may be considered prolongations. 

Structure, The spinal marrow,stripped of its membranes, is cy- 
lindroid in form, but flattened along its upper and under surfaces, 
each of which is marked by a longitudinal linear fissure : these 
fissures, of which the inferior is the more conspicuous one, are con- 
tinuations of those that traverse the medulla oblongata — dividing 
the marrow into two lateral portions, and serving as convenient 
tracts for the spinal blood-vessels. In places, also, some trans- 
verse fissures or little wrinkles are apparent, which are evidently 
for the purpose of admitting of certain degrees of elongation and 
contraction, in order to guard against extension or laceration of 
the marrow under any motion or altered position of the spine. 
The marrow varies in its dimensions at diflerent parts ; and, also, 
somewhat in its form. At its continuation from the medulla ob- 
longata, it is large, from which to the fifth cervical vertebra it 
gradually grows less in circumference ; here it swells again, but 
again diminishes in entering the first dorsal vertebra. Along the 
back it is small, and nearer approaches the form of a perfect 
cylinder ; but in the loins it grows flatter than ever, and, a third 
time, increases in size, until it reaches the last lumbar vertebra ; 
from which it begins to taper, and continues so to do until it at 
length ends in a pyramidal point, within the second piece of the 



NERVOUS SYSTEM. 


327 


sacrum. Around its termination come off several large nervous 
chords, which are continued along the canal, and extend, some 
of them, into the coccyx ; altogether, they have been resembled 
to a horse’s tail, and thence denominated cauda equina. 

In the year 1808, Mr. Sewell conveyed, in a letter to Sir E. 
Home (which was afterwards read to the Royal Society) , the par- 
ticulars of what he conceived to be a canal running &om the 
fourth ventricle through the whole length of the spinal marrow, 
containing a limpid colourless fluid, and lined by the membrana 
arachnoideSy or a membrane very like it ; but, since this, M. 
Bellengeri, of the College of Medicine of Turin, has proved that 
this supposed canal is, in truth, a median furrow, dividing the 
spinal marrow into six columns : he has likewise shown, that the 
roots of the spinal nerves, both anterior and posterior, are triple. 
More recently. Sir Charles Bell has discovered, that of the three 
tracts or columns contained in each lateral portion, the inferior 
column is for motion, the superior for sensation, and the middle 
one for respiration. The two former extend up into the brain, 
and are dispersed or lost in it ; but the latter stops short in the 
medulla oblongata. 

Origin of Nerves, The nerves given off by the spinal marrow 
are twenty-nine pairs. They originate from the superior and in- 
ferior columns, by superior and inferior fasces, or bundles of fila- 
ments, piercing the theca vertebralis in several places, from which 
they derive sheaths in their egress. The cervical and dorsal nerves, 
for the most part, arise from the marrow opposite to the foramina, 
through which they make their exit from the spine ; but the pos- 
terior lumbar and sacral nerves proceed obliquely backward be- 
fore they turn out ; and some of the latter, and all the coccygeal 
nerves, run longitudinally down the canal before they quit it. The 
filaments composing the fasces are themselves small ; they bear 
a proportion in size and number to the nerves of which they are 
the roots. Threads of communication may be seen, oftenest 
in the neck, running from one fascis to another. The superior 
fasces are separated from the inferior ones by a strong, white^ 
fibrous band, which runs along the side of the marrow, and 
has a puckered attachment in one particular place to the theca, 
between every pair of nerves, on either side ; inwardly, it 
being intimately joined to the pia mater. This band, which is 
denominated from its several pointed connections, the ligamentum 
denticulatum, prevents any such injurious extension of the nerves, 
when the spine is forcibly flexed, as might occasion laceration of 
their medulla. In the space between the vertebrae, the superior 
set of filaments converge and form a ganglion, from the opposite 
side of which many filaments arise, and proceed with the inferior 
and join them, and thus form the trunk of the nerve. 
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OF THE NERVES. 

The nerves are dense, white, fibrous chords, proceeding fiK)m 
the brain and spinal marrow to all parts of the body. 

Number, From the brain issue tea pairs, denominated cere- 
bral Therves ; . fi’om the spinal marrow, thirty -six, termed spinal : 
making, altogether, forty-six pairs, 

Magnitude, In some animals (among which may be num- 
bered the hors^ the nerves, taking them generally, are of larger 
size than they are in the human body, although the brain of 
the latter far preponderates in volume. According to Richerand, 
'^the spinal marrow and the nerves, in the different animals 
fiimished with them, are larger in proportion to the brain, 
according as the animal is more distant &om man in the scale 
of animation.^^ 

Coverings, The nerves are covered by the same membranes 
as cover the brain : the one may be traced from the other. The 
pia mater, indeed, enters into the composition of the nerve, form- 
ing minute sheaths in which the nervous matter is contained. 
These external coverings, however, seem to proceed only to a short 
distance; for if we examine the outer cases in which they 
are subsequently inclosed, we shall find them to be nothing 
more than condensed cellular membrane. It is to the extern^ 
covering that the compactness and density of a nerve are entirely 
owing ; when deprived of it, but a slight degree of pressure will 
destroy its texture : indeed, there are some nerves whose exposed 
situation would subject them to perpetual contusion and lacera- 
tion, were it not for the protection afforded them by this compact 
celh Jar envelope. 

Structure. The substance of the nerves is pulpy ; and their 
piJpy matter is contained within minute membranous sheaths or 
tubes (composed either of simple ceUiJar membrane or of pia 
mater), constituting in this manner so many filaments or funiculi, 
which form one continuous tract from their exit from the brain to 
their ending in the skin or muscle. Every one of these filaments 

♦ ‘'In the view which I have taken of the nerves of the (human) body, 
there are, besides the nerves of vision, smell, and hearing, four systems com- 
bined into a whole. Nerves entirely difTerent in function extend tlm)ugh the 
frame : 1st, those of sensation ; 2dly, those of voluntary motion ; 3dly, those of 
reepiratory motion; and, lastly, nerves constituting the sympathetic system^ 
which from their being deficient in qualities that distinguisn me three others, 
seem to unite the body into a whole, in the performance of the functions of 
nutrition, growth, and decay, and whatever is directly necessary to animal 
existence. Of these, the first two are bound togellier through their whole 
course ; the third are partially joined to the two former ; and tlie l^t are the 
most irregular of all.” — Such is a coup d^ml of the new arrangement of the 
nervous system introduced by Sir Charles Bell. 
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or tracts of nervous matter (as we learn from the celebrated 
labours of Sir Charles Bell) “ has its peculiar endowment, inde- 
pendently of the others which are bound up along with it ; and 
this same endowment it continues to have throughout its whole 
length/^ 

Eldsticity. It has been generally supposed, that serves are 
inelastic in themselves, and that any extension or contraction 
they admitted of, arose from the elasticity of their component 
cellular membrane. Sir E. Home, however, has proved, by some 
ingenious experiments, that they possess a power of retraction 
when divided in the living body t a circumstance which, of late, 
cannot altogether have escaped the observations of those who 
have performed the operation of neurotomy. This retraction 
does not seem entirely to depend on any inherent contractility of 
tissue, otherwise extension of the nerve would be a necessary 
preparative ; on the contrary, it happens under the most com- 
plete state of relaxation : an effect that will not take place in 
the dead subject under similar circumstances. 

Mode of Origin, A nerve is said to have two extremities — 
a cerebral, and a sentient : the former is that part by which it is 
connected with the brain, or spinal marrow ; the latter, that by 
which it terminates in the various structures of the body. It 
has been usual to say, that the nerves arise, or have their hegin^ 
ning, from the brain, though it would appear, from some 
recent investigations into their composition and ftinctions, that 
we might, with equal propriety, regard them as deriving their 
origin from the orgtos to which they are said to be distributed, 
and as ending in the sensorium. Supposing, however, that they 
do issue from the brain, there still remains unsolvable mystery 
respecting their beginning or roots. Some nerves may be fol- 
lowed through a tract or streak of pulpy matter, distinguishable 
from the surrounding medullary substance, until at length we 
lose the tract, from its vanishing in the cineritious substance. So 
that, although we continue, for the sake of anatomical definition, 
to assign certain parts of the brain as the beds or origins of 
certain nerves, we are still, in truth, ignorant of the veritable 
sources of their original or radical fibres. It would appear, 
from many familiar facts (the result of experiments and patholo- 
gical observations) that the nerves distributed to one side of the 
body arise from or are connected with the opposite side of the 
brain ; and if this be true, there must be somewhere a decussa- 
tion of them : if an injury be received on the left side of the skull, 
the right side of the body will become paralytic \ an effect tha;t 
could not happen unless there was a ready communication be- 
tween one side of the brain and the nerves of the opposite side of 
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the body, by means, in all probability, of direct continuity of fibre. 
If one of the lateral halves of the spinal marrow be cut through, 
the animal will become paralytic, not on the opposite, but on the 
Barm side ; a fact which, although it at first view appears con- 
tradictory to what we have just stated, in truth tends to confirm 
this opinion ; for the medulla spinalis being composed of lateral 
portions, the fibres decussate each other in the same manner as 
those of the nerves are supposed to do. 

Ramification. The nerves of motion, before entering the mus- 
cles, form various communications with others in the vicinity ; 
in many parts, by such frequent intercourse, that a kind of ner- 
vous network is formed, to which the term pleocus is applied. 
And the plexus is intricate in proportion to the number of mus- 
cles to be supplied, and the variety of combinations into which 
the muscles enter.* In their course, the nerves generally 
proceed in straight lines to the parts to which they are dis- 
tributed ; deviating only (like the arteries) for their own safety, 
or for some wise and evident purpose.f Sometimes they run 
with the blood-vessels, sometimes alone; we commonly find 
a nervous trunk, and in some places two, accompanying the 
principal arteries and veins of the extremities. The branches 
of the nerves, for the most part, come oflP at acute angles : 
those springing immediately from the trunk send off others 
of smaller size, until filaments of such minuteness are formed, 
as to be invisible to the naked eye. 

Termination, The twig-like ramifications of nerves end in two 
different ways : either by inter-communication — which is similar 
to the anastomosis of arteries, or by sentient extremities within 
the substance of those organs to which they are distributed. In 
the retina (a part of the eye entirely composed of the expanded- 
termination of the optic nerve) an extremely delicate tissue, of a 
pulpy consistence, and semi-pellucid yellowish appearance, is 
observable ; from which it has been conjectured, that the extre- 
mities of other nerves may be somewhat similar : but, to confess 
the truth, we do not know what form they actually assume — we 
think it very probable, that their mode of termination may vary 
according to the nature and texture of the part in which they are 

♦ ' The Nervous System.’ By C. Bell, F.R.S. 

t There is no such thing as irregularity in the nervous system. llie term 
may be applicable to arteries or veins, because it signifies not whether a part 
be supplied with this or with that branch, so that arterial blood is fumisned. 
But one nerve cannot supply the office of another. (The pr^erty dispended 
resulting from the source from which the nerve is derived.) There is no such 
thing as a nerve deviating or being found wanting (an occurrence frequent 
in the vascular system) without the loss of some essential faculty. — C, Bell^ 
F,R,S, 
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expended.* The nerves are very unequally distributed to different 
parts : the organs of sense, the skin, muscles, and mucous mem- 
branes are plentifully supplied with them : the serous^ fibrous, 
and medullary membranes receive but few ; and none have yet 
been detected in either cartilage or tendon.t 

Ganglion. A ganglion is a little knot or swelling upon a nerve, 
perfectly natural to it. We find them in various parts of the 
body; more especially about the neck, chest, and abdomen. 
They will be pointed out in tracing the distribution of those nerves 
to which they appertain. Bichat discovered that neither the 
sympathetic nerve nor the ganglia it forms, possess sensibility. 


Origin and Distribution of the Nerves. 

It has been observed, that the ten pairs of nerves connected with 
the brain are denominated cerebral; while the thirty -six pairs 
connected with the spinal marrow, are contra-distinguished as 
the spinal. All the nerves being symmetrical in number and dis- 
tribution, on either side of the body, take their origins by pairs, 
and these pairs are numbered, and so distinguished from one 
another, according to the order in which they rise — ^proceeding 
from below upward within the head, from before backward within 
the spine. In addition to this distinction of ordinal number, how- 
ever, every pair of cerebral nerves has obtained a particular 
epithet significant of the specific purpose they serve, the part they 
supply, or else some peculiarity in their division or distribution. 

* Wherever we trace nerves of motion, we find that before entering the 
muscles, they interchange branches, and form an intricate mass of nerves, or 
what is termed ^plexus. The filaments of nerves which go to the skin, regu- 
larly diverge to their destination. — * Nervous System.’ By C. Bell, F.11.S. 

f And yet the granulations of these parts possess sensibili^ of which I 
have had very marked evidence, in the case of broken-knee. llhe horse has 
never failed to snatch up the leg, every time the granulating edges of the ex- 
tensor tendon were touched with the probe. 
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First Pair, or Olfactory Nerves, 

These arise from the corpora striata, along the posterior borders 
of which bodies the medullary bands or roots of them may be 
traced as high up as the middle lobes of the cerebrum. These 
are the largest of the cerebral nerves: are bulbous at their origin; 
pulpy in texture ; and exhibit, when cut into (comparatively to 
their size) large cavities, which are walled in by a layer of medul- 
lary matter, inclosed within a thinner one of cortical substance. 
These cavities some (erroneously) describe as ventricles of the 
brain : but they evidently belong exclusively to these nerves. 
They are conical in figure ; are capacious inferiorly, and generally 
distended with fluid ; but contract upward into small circular 
canals, which lead through the trunks of the nerves into the an- 
terior cornua of the lateral ventricles. Girard calls them the 
ethmoidal sinuses : but, as this would create confiision in our 
nomenclature, it would be better to name them the olfactory 
sinuses. This, the tubular portion of the nerve, is sheathed in 
dura mater. From its abrupt or truncated termination against 
the cribriform plate of the ethmoid bone, are transmitted nume 
rous, soft, nervous filaments, which pierce the foramina of this 
bony plate, and enter the nose ; where they undergo a further 
subdivision, and are at length widely dispersed over the Schnei- 
derian membrane. 

Second Pair, or Optic Nerves, 

If we may be allowed to estimate the importance of nerves by 
their volume, the optic will hold the third rank among those of 
the brain, being exceeded in size only by the first and fifth pairs. 
They take their rise from the posterior, contracted, and incur- 
vated parts of the thalami nervorum opticorum. At first they 
wind forward and downward, around the crura cerebri, which 
incipient parts of them have obtained the name of tr actus optici : 
in doing this they approach each other (in which relative course 
they ^e singular, all other pairs diverging), and at length form a 
junction — an intermixture, some say a decussation — of their 
fibi^B (in which they are also singular), just below the corpus 
albicantium. After this, they become again two separate nerves, 
proceed downward and forward through the foramina optica, 
and enter the cavities of the orbits. Here each nerve continues 
the same oblique course, surrounded by the muscles of the eye, 
and penetrates the inner, inferior, and posterior part of the eye- 
ball, within the interior of which it expands and forms the re- 
tina. In its whole course, it is inclosed within a sheath, pro- 
longed from the dura mater, forming one more peculiarity io, its 
distribution. 
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Third Pair, or Motores Oculorum, 

Take their origin^ by several filaments^ from the inward parts 
of the crura cerebri, about their middle. The trunk of either 
nerve, thus formed, first runs obliquely outward, across the back 
of the crus, then turns downward and enters the cavernous sinus, 
wherein it is covered by a sheath of dura mater, and continues its 
course through the foramen lacerum orbitale, inwardly placed to 
the other nerves, into the orbit. In entering the cavity, the nerve 
divides into two branches. The smaller is generally received by 
a single muscle — ^the levator oculi. The larger branch sub- 
divides into several others : the longest of these runs round the 
eye-ball and penetrates the obliquus inferior ; the two or three 
others run to the adductor and depressor muscles. 

Ophthalmic Ganglion, Upon the outward side of the optic 
nerve, between it and that part of the motor oculi from which 
the branch nerves spring, is situated the ophthalmic ganglion. 
This little body is principally constituted of branches from the 
third pair ; but it also receives a filament or two from the sixth. 
The nervous threads transmitted by the ganglion, surround the 
sheath of the optic nerve, and, pursuing their course over it, 
penetrate the globe of the eye, and run to be dispersed upon 
the iris. 

Fourth Pair, or Pathetic, 

These, the slenderest of the cerebral nerves, take a filamentous 
origin from the summits of the testes, whence they proceed out- 
ward between those bodies and the crura cerebelU, creep round 
the cura cerebri, and are seen at the border of the tentorium 
entering the cavernous sinus. Having coursed the anterior 
boundary of the sinus, encased in dura mater, the nerve takes 
refuge again in a small bony canal, construct^ for its passage, 
in front and rather to the outward side of the foramen lacerum, 
which conducts it into the orbit. Its destination is the superior 
oblique muscle of the eye, to which it exclusively distributes its 
ramifications. 


Fifth Pair, or Par Trigeminum, 

These are the largest of the nerves of the brain. They take 
their beginning by a multitude of filaments from the crura cere- 
belli, and forthwith run for security into the cavernous sinuses, 
where they are covered and protected by distinct idieaths of dura 
mater. Each nerve within the sinus suddenly swells in bulk, 
and thus is said to form a ganglion : and certainly ^e enlaiged 
portion is darker coloured tham the nerve itself, ^beit, it does 
not put on the common appearance of, nor is it of the same 
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texture as, those little knots or swellings in other parts which 
we are in the habit of calling ganglia. Waiving this remark, 
however, and calling it a ganglion, we say that three nerves 
depart from it; and to these we give names from the parts 
they are destin^ principally to supply, viz., the ophthalmic^ the 
superior maxillary ^ and the inferior maxillary nerve. 

The ophthalmic nerve, the smallest of the three divisions, 
proceeds for a short way down the sinus in union with the supe- 
rior maxillary ; inclining forward, however, it soon leaves that 
nerve, and takes its passage through the foramen lacerum orbi- 
tale into the orbit. As it emerges from this opening it splits 
into three branches — the lachrymal, the supra-^orbitar, and the 
lateral nasal branch. 

The lachrymal branch, at its origin, comprehends two divi- 
sions. One is a long single nerve that ascends behind the 
muscles of the eye, through the fatty matter at the bottom of 
the orbit, winds over the angle formed between the zygoma and 
the frontal orbital process, and ends in subcutaneous and anas- 
tomosiug branches about the forehead. The other consists of 
several filaments which run forward over the fatty matter enye- 
loping the eye, and are distributed to the lachrymal gland, con- 
junctiva, and ciliary glands of the upper eyelid. 

The supra-^orbitar branch takes the same superficial course 
across the roof of the orbit to the inner angle of the orbitar ridge, 
where it passes through the foramen supra-orbitarium, and after- 
wards ramifies upon the skin covering the forehead. It gives off 
a twig or two to the adipose matter of the eye, and sends a 
branch to the upper lid. 

lateral nasal branch, the largest of the three, makes a 
sudden turn inward, and runs between the levator and retractor 
oculi ; and, after having detached a considerable branch to the 
membrana nictitans, enters again the cavity of the cranium, 
through the foramen orbitale internum, from which it takes its 
passage, through one of the holes in the cribriform plate, into 
the chamber of the nose. Herein it creeps along the top of the 
anterior turbinated bone, within a bony and membranous canal, 
immediately covered by the more prominent part of the os nasi ; 
and sends its ultimate branches to the false nostril and wmg of 
the nose. Near its origin, this nerve sends a twig or two to 
the ophthalmic ganglion. 

The second division, or superior maxillary nerve, much 
larger than the ophthalmic, leaves the cranium through the 
foramen rotundum of the sphenoid bone, and takes its pas« 
sage along the canahs infra-orbitarius, whence it emerges, 
covered by the levator labii superioris, upon the face : here it 
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splits into seyeral large branches, denominated the facial nerves ; 
or, altogether, from their being imagined to sprout firom the 
trunks after the manner of the claws of the foot of a goose, the 
pes ansertnus. But, prior to its entering this canal, it detaches 
several branches of importance. 1. A branch which pursues the 
same course, along the floor of the orbit, to the inner canthus, 
where it sends twigs to the under eyelid and lachrymal duct, 
and disperses its remaining ramifications upon the contiguous 
skin. 2. Several long filaments, which descend upon the tu- 
berosity of the superior maxilla, penetrate the bone, and furnish 
twigs to the antrum and the two superior molar teeth. 8. The 
largest branch is the spheno-palatine or lateral nasal nerve^ to 
which the foramen spheno-palatinum gives passage into the nose, 
wherein it divides into two sets of filaments. One of these 
fasces is spread over the lateral parietes of the nasal cavity ; the 
other ramifies over the sinuses, and transmits a filament of con- 
siderable length along the posterior border of the septum, which 
passes through the foramen incisivum superius to the roof of the 
mouth. 4. A slender branch to the velum palati. 5. The palato-- 
maxillary nerve, a considerable branch traversing the canal of 
that name in company with the palatine blood-vessels, and dis- 
persing the majority of its ramifications over the soft palate ; 
though some of its longer ones may be followed through the 
foramen incisivum inferius into the upper lip. 

The terminating or facial branches of this division, which re- 
main to be described, in general comprehend, at their exit from 
the foramen infra-orbitarium, two large and two small nerves. 

principal branch descends in a straight line upon the side of 
the face, and, about midway between the foramen and front of 
the lip, shoots forth into many smaller branches, which are dis- 
persed over the side and surrounding border of the upper lip. 
These nerves receive communicating filaments from the anterior 
facial branch of the portio dura, and, with them, form an intri- 
cate and important plexus upon the fore and lateral parts of the 
face. The branch next in size to this takes a similar course, an- 
teriorly, to the last, and distributes its ramifications to thenares 
and muscles, clothing them externally. It detaches one long 
filament, which turns roxmd the smooth crescentic bordm* of the 
superior maxillary bone, and goes to the muscles internally situ- 
ated. One of the small branches, which takes its coiirse anteri- 
orly to all the others, runs directly to the levatcn* labii superioris. 
The smallest branch of the four is one of communication with 
the pcHtio dura. 

The THiuD BivisioN, the inferior maxillary nerve, the largest 
of the three, leaves the cranium through the lowermost nook in 
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the foramen lacerum basis cranii^ and runs forward^ defended 
by the branch of thie posterior jaw, across the middle of the 
pterygoideus, and enters the foramen maxillare anterins. Its 
branches are — 1. A reflected branch which runs up in jfront of 
the 'parotid gland, and joins the portio dura as the latter turns 
round the border of the masseter. 2. The buccal nerve, which 
pierces the superior portion of the pterygoideus, crosses behind 
the tuberosity of the superior maxilla, penetrates the buccinator, 
and buries itself in the substance of the cheek, through which 
it may be traced into the lower lip. 3. Twigs to the ptery- 
goideus. 4. The gustatory nerve, a branch nearly equal in size to 
the trunk itself. This, which by itselftnay be consideredas a 
trunk, and one of importance too, descends by the side of the 
tongue, penetrates that organ about its middle, and vanishes in 
its tip. o. Its first branch is a long one, that takes the same 
direction as the main (maxillary) trunk, and enters a medullary 
foramen in the branch of thfe jaw. 4. The gustatory then gives 
off the dental, a long slender nerve which courses the side of 
the inferior maxilla, concealed by the submaxillary gland (to 
which it sends twigs) as far as the symphysis, where it enters a 
small foramen, and sends its ultimate ramifications to the roots 
of the incisive teeth, c. Many twigs detached laterally by the 
nerve as it courses the substance of the tongue : they take an 
oblique direction, and are destined for the supply of the gusta- 
tory papillae. 

The inferior maxillary nerve itself, having entered the interior 
of the bone, takes a longitudinal course close to the roots of the 
teeth, into the fangs of which it detaches branches as it passes 
them, while others ramify in the diploe. Through the foramen 
maxillare anterius, the remaining portion of this nerve emerges 
from its bony conduit, and then splits into two branches ; of 
which the superior subdivides into several smaller ones, wHch 
ramify upon the integument of the under lip : the inferior runs 
for some way without giving off a single twig ; it then ends in 
four or five long filaments, which expend their ramifications in 
the substance of the Up. 

Siwth Pair, or Abducent, 

Arise, by radical filaments, from the medulla oblongata, by 
the side of the fissure along its middle, near to its junction with 
the tuber annulare. This nerve penetrates the cavernous sinus 
behind the fifth pair, and therein, running between them and 
the carotid artery, it meets with the ophthalmic nerve, and m- 
companies it through the foramen lacerum into the orbiL Hero, 
it gives off two or three filaments to the retractor oculi; but its 
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principal destination is to the abductor, among the fleshy fasci- 
culi of which its ramifications are pretty equally distributed. 

Seventh Pair, or Auditory, 

This pair includes two separate nerves on either side : one, 
from its remarkable softness, is denominated iheportio mollis ; 
the other, in contradistinction, the portio dura, 

THE POBTIO MOLLIS takes its rise from the floor of the 
fourth ventricle, by the side of the crena of the calamus scrip- 
torius. It turns round the medulla oblongata, and then passes 
directly outward, and enters the foramen auditorum internum. 
Having gained admission into the vestibule of the internal ear, it 
resolves itself into divers pulpy filaments, which pierce a per- 
forated bony plate, and ramify over the various parts of the la- 
byrinth. 

THE PORTIO DURA arises from the place of union of the 
medulla oblongata, tuber annulare, and crus cerebelli ; and takes 
its passage through the foramen auditorium internum, inclosed 
in the same sheath of dura mater along with the portio mollis. 
At the bottom of the meatus auditorius intemus, it detaches two 
slender but important branches. 1. The chorda tympani, a long 
slender filament which proceeds into the cavity of the tympanum, 
crosses therein the neck of the malleus, makes its exit again by 
a small foramen, and, descending to the root of the tongue, 
forms a remarkable union with the lingual nerve. 2. The other 
also runs in the vicinity of the tympanum, but subsequently 
pursues the course of the Eustachian tube : deeply seated within 
the fauces at its exit, its branches become distributed over the 
parts in the immediate vicinity. 

The portio dura leaves the internal ear through the spiral 
canal, and is deeply buried at its issue underneath the parotid 
gland, giving ofl' there the auricular nerves, of which there are 
three principal divisions. 1 . The anterior aurievdar nerve ascends 
over the fleshy root of the front of the ear, where it detaches 
some branches which unite with others coming from the lachry- 
mal branch of the first division of the fifth pair, and form a 
sort of plexus — the anterior auricular plexus. Its remaining 
branches are dispersed upon the skin thereabouts. 2. The poa- 
terior auricular nerve, less in size, mounts the back of the ear, 
in company with the blood-vessels, distributing branches to the 
muscle about its root, and vanishing in ramifications upon the 
skin of the ear. 3. The internal auricular, the least considerable 
of the three, enters the concha for the supply of the parts con- 
tained in the external ear. 4. Parotideal branches, two, three, 
or four in number, ramifying within the substance of the gland. 
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and transmitting other smaller filaments to the supeijacent skin. 
Against the articulation of the posterior jaw, the portio dura is 
joined by a considerable branch from the posterior maxillary 
nerve. Augmented in size by this contribution, the portio dura 
emerges from the substance of the gland and turns round the 
cervix of the jaw, along the outward side of the temporal artery. 
Having mounted upon the masseter, it divides into two princi- 
pal branches. The posterior one obliquely crosses the muscle a 
little anteriorly to its middle, enveloped in cellular membrane, 
detaching many filaments in its passage to the fibres of the mus- 
cle, but more and larger ones to the skin, and some few of com- 
munication with the anterior branch, and ultimately ramifies 
subcutaneously upon the muscles of the lower lip, and side of 
the lower jaw. The anterior branch descends over the fore part 
of the masseter, a little posteriorly to the zygoma, likewise 
clothed in cellular substance, furnishing, in its course, muscular, 
cutaneous, and communicating filaments. Leaving the masseter, 
it inclines forward, undiminished in size, from the ramifications 
it has already issued, and, shortly after, ends in an arborescent 
expansion, which spreads its fibrils over the inferior and anterior 
parts of the face. It sends some twigs to the muscles there- 
abouts, and to the upper lip ; but the principal ramifications run 
to join those of the anterior maxillary nerve. 

Eighth Pair, or Par Vagum, 

This pair is constituted of two nerves on either side, so that 
it may be said to be double : — ^the accessory, or additional one, 
is denominated the glosso-pharyngeus ; the other is the proper 
par vagum. They arise by many filaments from the corpora oli- 
varia, ^nd make their exit through the foramina lacera basis 
craniiy in company with the nerves next to be described. Having 
left the skull, we find them lodged, secure from injury, along 
with the nerve of the ninth pair, in a hollow space to the inward 
side of the condyloid process of the occiput. 

THE GLOSSO-PHARYNGEUS, by ’much the smaller of 
the two, now quits the par vagum, and, turning round the in- 
ternal carotid artery, runs forward and downward upon the side 
of the pharynx, insinuating itself among the constrictors, whence 
it proceeds to the root of the tongue, and there disappears. Its 
branches are — 1. At its origin, a reflected branch, which joins 
the portio dura just before that nerve pierces the parotid gland. 
2. Two branches to the constrictors of the pharynx. 8. Before 
it reaches the tongue, the nerve splits into three or four branches^ 
which ramify and vanish in the base or root of that organ. 
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THE PAR VAGUM, being disunited from the glosso-pha- 
ryngeal nerve, proceeds downward and backward to join the caro- 
tid artery, in the same cellular sheath with which, to the out- 
ward side of the vessel, it takes its course along the neck to the 
chest. Its cervical branches are — 1. Two or three twigs, to the 
superior cervical ganglion. 2. The pharyngeal branchy reflected 
upon the side of the pharynx ; whose filaments are— «. To the 
oesophagus. 6. One received from the sympathetic, c. The 
continuation of the nerve, which is expended in the substance 
of the pharynx. 3. Two slender branches to the carotid artery, 
upon the coats of which they ramify, unite, and ultimately split 
into twigs^ forming a sort of plexus around the vessel at its bi- 
furcation, from which other filaments are sent along the parietes 
both of the external and internal carotids. 4. The laryngeal 
branchy crossing above the carotid artery, then winding down- 
ward upon the side of the pharynx, in its way to the larynx, and 
entering a perforation through the posterior ala of the thyroid 
cartilage. 

Along the posterior part of the neck the par vagum inclines up- 
ward, and is found above the carotid artery, between which vessel 
and the axillary artery it continues its course, through the space be- 
tween the first two ribs, into the chest. Having entered the tho- 
racic cavity, it runs within the superior mediastinum; but it has 
a somewhat different relative situation on one side from what it 
has on the other : the right nerve adheres in its passage to the 
side of the trachea, crosses above the root of the right lung, along- 
side of the oesophagus, and gains the under surface of that tufc 
before it leaves the chest; whereas, on the left side, the nerve 
accompanies the anterior aorta, and crosses the root of the poste- 
rior aorta to reach the oesophagus, to the left and upper side of 
which it pursues its course as far as the diaphragm. 

Its branches within the chest are — 1. Fijaments to the tra^ 
cheat pleomSy consisting of an assemblage and intercommunica- 
tion of nerves, mostly from the sympathetic, around the lower 
part of the trachea, within the space between the first two ribs. 
2. Two or three smaller branches to the cardiac plexus. 8. A 
single branch, of considerable importance, denominated the 
recurrent nerve. 4. Branches to the anterior pulmonary plexus. 
5. Reflected branches to the posterior pulmonary plexus. And, 
on the right side, in addition to these, the nerve fu^shes a still 
larger branch, which is directed forthwith to the heart : in its 
passage it subdivides into two chords, and these branch out as 
they approach the base of the organ, and penetrate the parietes 
'of the auricles. 
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The recurrent nerve of the left side originates from the par 
vagum, by the side of the anterior aorta, and coils round the root 
of the posterior aorta, including that vessel in a sling as it were; 
but, on the right side, it leaves the trunk as the latter passes the 
first rib, wincfing forward within the angle formed between the 
anterior aorta and its first large branch — the posterior cervical 
artery. The recurrent nerve (so denominated from its retrograde 
course) then takes the first part of its reflected passage, situated 
above and outwardly to the par vagum ; by degrees, however, in 
running up the neck, it approaches the trunk, gains the inner side 
of it, and along the anterior half of the neck is found concealed 
between the carotid artery and the trachea. Having reached the 
top of the air-tube, it spreads into many fine terminating branches, 
several of which run to the muscles of the larynx, though the 
principal of them creep along the sides of the thyroid cartilage, 
and end in ramifications upon the membrane of the glottis. Its 
branches are — 1. Twigs to the pulmonary plexus ; and, on the 
left side, some also to the cardiac plexus. 2. Twigs to the 
posterior cervical ganglion. 3. Long slender ramifications both 
to the oesophagus and trachea, in its passage up the neck. 

The pulmonary plexuses, inferior and mperiory consist of 
networks of nervous filaments, some of which are of large size, 
surrounding the great vessels constituting the roots of the lungs. 
They are composed of branches and threads of nerves from the 
par vagum and recurrent on one side, and of similar ramifications 
from the opposite side : the inferior plexus clings to the trachea 
at its division, and spreads under the bronchial tubes and pul- 
monary vessels ; the superior y which receives several reflected 
branches from the par vagum, lies behind the roots of the lungs, 
and is less considerable than the inferior. From these plexuses 
the numerous nervous filaments are derived which cling to 
the bronchial ramifications and pulmonary vessels, for the supply 
of the parenchymatous and vascular structures, and lining 
membrane of the lungs. Moreover, the par vagum, in the chest, 
detaches many twigs to the oesophagus, which interlace its mus- 
cular coat by uniting with others from the opposite nerve : in 
this manner another plexus is produced, which is named the 
mophageah 

The par vagum having entered the abdomen, clinging to 4;he 
sides of the oesophagus, the nerve on bne side is differently dis- 
tributed to that on the other. They both run to the stomach ; 
but the left nerve, prior to reaching it, divides into two sets of 
branches. One of these pursue their course backward, aiid 
sju^ead over the upper part of the organ, sending some tvrigitt 
to the eaxdia, others along the small curvature, whidi commusi* 
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cate with the ramifications of the right nerve : the other set 
cross above the stomach to the left side, taking the course of 
the gastric artery, and join the great semilunar ganglion. The 
right nerve, smaller than the left, as soon as it reaches the cardia, 
splits into many branches which traverse the small curvature, 
where they form communications with the left, and spread 
their ramifications upon the under part of the organ : some of 
them run to the pylorus likewise, and others go to join the he- 
patic plexus. 


Accessory Nerves to the Eighth Pair. 

These nerves are considered as accessory to the two former, incon- 
sequence of their being all three found together in close connection 
at theirissue from the cranium. The accessorynerve itself isformed 
within the vertebral canal, by the concurrence and union of se- 
veralfilaments derived from the side of the medulla spinalis, one or 
two of which may generally be traced down to the place of origin 
of the fourth or fifth cervical nerve. Along its course into the 
head it receives many other fine threads from the marrow, and 
in the cranial cavity joins the par vagum ; with which, and with 
the nervus glosso-pharyngeus, all inclosed in one and the same 
sheath, it descends through the foramen lacerum basis cranii, 
Beneath the atlas, the accessoiw nerve leaves its companions, 
and splits into two divisions. The anterior division runs down- 
ward and forward, and penetrates the belly of the stemo-max- 
illaris, among the fasciculi of which it may be followed, transmit- 
ting numerous lateral twigs in its course, down to the very origin 
of the muscle. The posterior division turns round the trans- 
verse process of the atlas, and takes a waving course between the 
levator humeri and splenius, obliquely across the side of the 
neck, to the top of the scapula ; where it plunges into the rhom- 
boideus brevis, and vanishes in the muscular substance. This 
division receives filaments of communicatioii from several of the 
cervical nerves, and furnishes ramifications to the muscles over 
which it passes. The branches of the trunk of the accessory 
nerve are — 1. To the par vagum, at its exit from the skull. 2. 
Some tw^ to the anterior cervical ganglion. 3. A filament of 
communication with the sub-occipitd nerve. 


Ninth Pair, or lAngual, 

Arise, behind the eighth pair, from the corpora olivaria ; pass 
out of the cranium through the foramina condyloidea anteriora j 
and are first found, in company with the par vagum, against the 
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inward sides of the coronoid processes. This nerve takes its course 
obliquely downward^ along the branch of the lower jaw, runs 
between the pterygoideus and the larynx, and afterwards insinu- 
ates itself between the muscles forming the root of the^ tongue. 
Having penetrated the substance of this organ, the nerve per- 
vades its middle, accompanied by the lingual artery, and ends 
in a ramous expansion in its tip. The branches of this nerve 
are — 1. Some small ones in its course to the hyo-glossus longus ; 
one of which, remarkable for its length, runs to the termination 
of that muscle, detaching many twigs in its way. 2. Lateral 
branches, which come off in a half-penniform manner, within 
the substance of the tongue, and ramify extensively among the 
fibres of the other lingual muscles. 

Tenth Pair, or Sub-ocdpital, 

Possessing all the attributes of a spinal nerve, probably^ 
should rather be considered as the first of the cervical. It has 
a. filamentous origin from the place of junction at the medulla 
oblongata with the medulla spinalis, and passes out through 
a foramen in the anterior part of the bodjr gtf the atlas. It then 
splits into a superior and an inferior division. The superior divi^ 
sion, larger than the inferior, we find deeply buried in muscle 
upon the transverse process of the atlas, where it spreads into 
several small branches, of which two only are worthy of remark, 
the others being quickly expended in the contiguous muscles. 
One of these is a deep muscular branch, which penetrates the 
mass of muscle upon the occiput. The other ascends over the 
vertex, and ramifies upon the inner and back part of the ear. 

The inferior division, the longer one, turns round the trans- 
verse process of the atlas, and runs through a foramen in the 
anterior wing of the bone ; after which it turns down towards 
the trachea, transmitting its ulterior ramifications to the thyroid 
gland, top of the trachea, and^ome lymphatic glands in the 
vicinity; also to the stemo-maxillaris and stemo-thyro-hyoideus. 
Its branches are — a. Some to the deep-seated muscles in front of 
the atlas, b. Two or three to the anterior cervical ganglion, 
c. One of communication with the lingual nerve. 

SPINAL NERVES. 

The thirty-six pairs of spinal nerves are divided into classes 
correspondent with the vertebrae composing the spine, viz., cer^ 
meal, dorsal, lumbar, sacral, and coccygeal. Likewise, ike 
sevei^ pairs of nerves in each class are numitered according to the 
order in which they originate, so that the number and n ame of 
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the nerve corresponds to the vertebra, posterior to which it 
makes its exit from the spinal canal. Furthermore, every pair 
of nerves in the several classes present two divisions or fasces, 
a superior and an inferior fasds, 

CERVICAL NERVES, 

Consisting of seven pairs. 

First Cervical Nerve 

Makes its exit from the spinal canal by that large interverte- 
bral gap existing between the atlas and vertebra dentata. The 
superior fascis of it consists of several branches ; I shall notice 
oiily one, however, which is larger and longer than the rest — 
the others speedily penetrating the contiguous deep-seated 
muscles. This branch is reflected backward upon the side of 
the second vertebra, and is continued obliquely upward under 
the complexus, to which muscle its ramifications are distributed. 
It sends backward a ramus of comntunication to the second 
cervical nerve. The inferior fascis is composed of two prin- 
cipal branches. The superior branch, more considerable than 
the inferior, turns forward and becomes superficial. It crosses 
the transverse process of the atlas, and there sends a subcutaneous 
ramification along the panniculus, to the angle of the jaw. 
The main branch is then continued upward, detaches another — 
a posterior ramification — to the panniculus, and ascends to the 
root of the ear : where it ends in several small branches, the 
shorter of which supply the muscles of that part, while the 
longer creep up the concha, and ramify upon its outward sur- 
face. In its course it communicates with the accessory nerve. 
The inferior branch passes downward and forward upon the 
lon^s colli, to which it sends filaments, leaves that muscle to 
ramify in the levator humeri, and ultimately disappears among 
the fibres of the panniculus. This branch ^has also a communi- 
cation with the 

Second Cervical Nerve. 

This is a nerve whose distribution is involved in a degfee of 
complexity, owing to the number and diversity of its ramifica- 
tions. The superior fascis includes three or four branches of 
considerable size. 1. Is found ramifying over the inward sur- 
face of the splenius. 2. Rims to the spinalis colli. 8. To the 
complexus. 4. To the first cervical nerve, and to the com- 
plexus minor, extending to the occiput. The inf erior fascis fur- 
nishes mostly superficial branches. 1. One ttlms forward and 
communicates with the accessory nerve. *2. Winds backward 
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and ramifies superficially oyer the splenius. 3, Pierces the 
levator humeri, and expends itself in subcutaneous ramifications. 
4. Creeps along the under surface of the levator humeri, send- 
ing off one or two subcutaneous filaments. 5. Is a filament of 
communication with the 

Third Cervical Nerve. 

This is likewise a nerve whose branches are numerous and in- 
tricate. The superior fascis is split at its exit into several large 
and some small branches. 1. Some short twigs to the spi- 
nalis colli. 2. A large branch to the splenius. 3. and 4. Long 
winding branches, which ramify upon the ligamentum subflavum 
and vauish in the substance of the complexus. 5. A single 
branch to the spinalis colli. The inferior fascis is composed 
of two principal branches. The inferior branch turns round the 
articulation formed between the third and fourth vertebrae, and 
spreads its ramifications upon the longus colli. The superior 
branch winds upward for a short way, and subdivides into three 
smaller ones, of which two run to the levator humeri, and the 
third pierces that muscle, and ends in subcutaneous ramifica- 
tions : from one of the former branches a filament of communi- 
cation runs to the 


Fourth Cervical Nerve. 

Its superior fascis turns round the vertebrae and separates 
into three or four large branches, which supply the contiguous 
parts of the spinalis colli, splenius, and complexus. The infe- 
rior fascis, the more considerable and important one, gives 
off, at its origin, some twigs to the longus colli : it then runs down 
a short distance and detaches — 1. A large branch to the splenius. 
2. A small one to the longus colli. 3. A long filament which 
passes backward, covered by the levator humeri, to assist in 
composing the phrenic nerve. 4. Several long terminating 
branches, which may be traced upon the levator humeri, over 
the point of the shoulder. This nerve communicates with. the 
fifth cervical by a small circumflex filament, and sends a consi- 
derable branch backward which also joins it. 

Fifth Cervical Nerve 

Makes its appearance between the fifth and sixth vertebrss. 
Its superior fascis forms a set of deep muscular branches, 
mostly destined to the splenius. The inferior fascis oompre«> 
hends three principal branches. 1. Buns to the point of Hie 
should^, where its ramifications are principally expended in ibe 
levatdf humeri : at its origin it sends^a twig to the longos coQi. 
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2. A large branch to the serratus magnus. 3. The most impor- 
tant of the three, takes a deep-seated course to the point of the 
shoulder : there it sends ofiP — a. A filament to the phrenic nerve. 
b. One of communication to the sixth cervical nerve, c. One 
that descends obliquely outward to contribute to the formation 
of the humeral plexus. 

Sixth Cervical Nerve^ 

At its 'exit, bifurcates. The superior fascis, comparatively 
small, turns round the articulation, runs upward, and penetrates 
the serratus magnus. The inferior fascis, remarkable for the 
number and large size of its branches, passes backward under 
the transverse process of the seventh vertebra. It furnishes — 
1. Twigs to the longus colli. 2. A long filament to the posterior 
cervical ganglion, 3. A filament to the phrenic nerve. 4. Large 
branches running to the formation of the humeral plexus. 

Seventh Cervical Nerve, 

The last of these nerves comes out between the last cervical 
vertebra and the first dorsal. Its superior fascis, very incon- 
siderable, consists of a small branch only which is expended in 
the serratus magnus. The inferior fascis comprises a large, 
flat nerve, directed backward to join the humeral plexus. In its 
way, it forms a broad union with the first of the dorsal nerves, 
and detaches a branch to the sympathetic nerve. 

The Diaphragmatic, or Phrenic Nerve, 

Principally formed by the union of branches from the fifth and 
sixth cervical nerves, and generally by the addition of a small 
filament from the fourth, takes a solitary course down the neck, 
along the inferior border of the scalenus, enters the thorax just 
above the root of the axillary artery, and traverses the side of 
the pericardium to reach the tendinous centre of the diaphragm, 
where it divides and spreads out into many divergent rami- 
fications. 

Dorsal Nerves, 

Of these nerves there are eighteen pairs. In issuing from the 
spine they are directed obliquely backward. Like the cervical 
nerves, they are regularly numbered in succession ; and present, 
at their exit, superior and inferior fasces; but the fasces 
are less in size, and evolve fewer ramifications. The irferior 
branches acquire the name of intercostal nerves ; because they 
correspond with the intercostal blood-vessels, which they accom- 
pany along the shallow furrows in the posterior edges of the ribs, 
between the internal and external intercostal muscles, directing 
their course to the sternum. 
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The superior branches turn directly upward between the trans- 
verse processes, piercing the intercosti muscles and mounting 
upon the back, where they proceed obliquely upward, deeply 
buried in muscle, until at length they grow veiy small, and be- 
come superficial, and end in subcutaneous ramifications upon 
the faschia of the back. 

The dorsal nerves grow smaller accordingly as they are given 
oflP more posteriorly. The anterior divisions of them furnish 
branches to the muscles of the dorso-scapular region; the 
middle and posterior, to the muscles of the dorsal region ; the 
hinder nerves also send a few filaments to the loins. 

The intercostal nerves require that we enter further into 
particulars. 

The first nerve is of large size, and its principal portion is 
destined to the humeral plexus. The proper intercostal nerve is 
but a slender branch. It is remarkable for its solitary course : 
the other intercostals, for the most part, accompany the inter- 
costal vessels, whereas this maintains a middle course between 
the first and second ribs, and ramifies upon their lower extremi- 
ties. It is also distinguishable from all others but the second, 
in not furnishing any cutaneous ramification. 

The second nerve detaches, near its origin, a considerable 
branch, which describes an arch downward in its course over 
the belly of the longus colli, and afterwards joins the first nerve. 
Its intercostal branch, which is rather larger than the first 
intercostal nerve, runs for some distance along the muscular 
space, and then accompanies the intercostal blood-vessels, and, 
like the first, ends in ramifications near the sternum. 

The thirdy fourthy fifthy siwthy and seventh intercostal nerves, 
furnish, each of them, a long cutaneous filament which ramifies • 
among those muscles of the costal region exterior to the ribs ; 
they then pursue their course downward, incline forward be- 
tween the cartilages, and expend their ulterior ramifications 
among the muscles of the sternal region. 

The remaining intercostal nerves, with the exception of the 
last, having reached the lower ends of the ribs, do not continue 
their course between the cartilages, but quit the intercostal 
spaces and traverse the under surfaces of the cartilages, to reach 
the muscular parietes of the abdomen, where we find them pur- 
suing their way in parallel lines, nearly at equal distances firim 
one another, between the transverse and internal oblique mus- 
cles, to the rectus, in the substance of which they branch out and 
are lost. From the thirteenth nerve, and from every one poste- 
rior to it, before they leave the intercostal spaces, issues a large 
cutaneous branch, which, deviating from the continuation of the 
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trunk, takes an oblique direction backward, and ramifies exten- 
sively upon the aponeurosis of the external oblique muscle. 

The eighteenth and last intercostal nerve forms an exception to 
this general description. It quits the last rib at its origin, and 
stretches obliquely backward, passing close under the extremity 
of the first lumbar transverse process. Soon after this it splits 
into two branches : the smaller one is directed backward across 
the abdomen, passing at first between the external and internal 
oblique muscles, but afterwards insinuating itself among the 
fibres of the former, and ending in subcutaneous ramifications ; 
the larger one traverses the flank, and proceeds for a considerable 
way between the internal oblique and transverse muscles. 

LUMBAR NERVES 

Correspond in number to that of the lumbar vertebrae. They 
issue tl^ough the spinal foramina in the loins, and are, at their 
exit, distinguishable into superior and inferior divisions. The 
superior fasces, of minor importance, are reflected upward, and 
directed into the mass of muscle forming the loin ; and, having 
distributed the majority of their branches therein, pierce the 
faschia lumborum, and terminate in subcutaneous filaments. 
The inferior divisions require to be distinctly considered. 

The first nerve runs obliquely across the transverse process of 
the second vertebra, under the sacro-lumbalis, and at the end 
of the third transverse process divides into two branches. The 
inner one makes directly for the anterior spine of the hip-bone, 
over which it passes, and disperses its ulterior filaments in an 
arborescent manner upon the iliacus, covered by its faschia. The 
outer branch takes a sweep outward, between the external and 
internal oblique muscles, around the spine of the same bone, and 
extends along the anterior border of the tensor vaginse nearly to 
the stifle, and there ends in subcutaneous ramifications upon the 
faschia lata. Its other branches are — I . To the last dorsal nerve. 
2. To the sympathetic. 3. To the second lumbar nerve. 

The second nerve, though generally double from its origin, is 
smaller than the i^t. It has communications with the first 
nerve and sympathetic, and sends back a small branch that con- 
tributes to the formation of the crural nerve. It also sends twigs 
to the psose. Its principal divisions are two. One is stretchra 
along &e iliacus outwardly, and continues its passage along the 
fore part of the haunch, where it becomes subcutaneous, and 
ramifies over the stifle. The other division crosses the ilio-lum- 
bar artery, just below its origin, and takes nearly a similar course 
to the inward part of the haunch, where it disperses its ramifica- 
tions upon the skin and faschia : in its way, it detaches a consi- 
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derable branch — the spermaticus extemm, which passes through 
the abdominal ring, and sends twigs, in the male, to the scrotum, 
and a filament along the chord to the testicle ; in the female, 
filaments go from it to the uterus, udder, and external labia. 

The third nerve is almost wholly consumed in forming the 
crural nerve. It sends a small branch to the sympathetic, another 
to the psoas, and a third backward to the obturator nerve. 

The fourth nerve detaches a filament of communication to the 
sympathetic, and then joins the others in contributing to the 
production of the crural nerve ; but, in addition, it sends a con- 
siderable branch to the obturator nerve. 

The fifth nerve communicates with the sympathetic, and after- 
wards subdivides into three considerable branches : * one assists 
in the formation of the crural ; another joins the obturator; and 
a third splits and sends one portion to the gluteal, but a much 
larger one to the sciatic nerve. 

SACRAL NERVES. 

Of these nerves we reckon five pairs. The foremost nerves 
are of very large size; the last two are much diminished in 
volume: they all take an oblique direction backward, and 
traverse the lateral parietes of the pelvis. 

To facilitate their description, we may consider these nerves 
also as consisting of superior and inferior fasces. 

The superior fasces make their exit through distinct foramina 
upon the upper part of the sacrum, and are there buried under 
a thick mass of muscle : a few filaments from them pierce the 
faschia above and become subcutaneous, and’ ramify upon the 
outer part of the haunch. 

The inferior fasces, remarkable for their large size, are of 
more importance. The first nerve largely contributes to the 
origin of the sciatic ; but it also sends a considerable, branch to 
the gluteal nerve. It communicates with the sympathetic and 
second lumbar nerve. 

The second nerve communicates with the third and sympathetic, 
and afterwards sends off two large branches. One joins the 
sciatic ; the other continues backward, and disappears ^unong the 
coccygeal muscles. 

T%e third nerve has similar connections, and likewise joins the 
sciatic; but the major part runs backward, along the side of the 
pelvis, and penetrates the muscles of the haunch. 

The fourth nerve, similarly connected, is principally destined 
to the supply of the bladder and rectimi, and muscles of 
anal region. 
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The fifth nerve runs backward, and plunges into the heads of 
the coccygeal muscles. 

COCCYGEjkL NERVES. 

Generally speaking, we find four pairs of them. Like the 
sacral, they issue fi*om the spine by two sets of foramina, and are 
therefore best considered as divided into superior and inferior 
sets. The sympathetic not extending thus far, they have no 
connection with it. In other respects they do not importantly 
differ from the other spinal nerves. 

The superior fasces pass out obliquely backward ; communicate 
with the last of the sacral and with one another, distribute 
many muscular branches, and end in subcutaneous, filaments. 
From the two or three last originates a considerable nervous 
chord, which penetrates the erector coccygis, and may be traced 
among its fibres to the extremity of the tail. 

The inferior fasces likewise communicate with one another. 
The first nerve receives a branch from the last sacral, and 
detaches one to the perinaeum. Posteriorly, they all end in one 
common nervous chord, somewhat larger than the one above, 
which runs between the depressor and curvator coccygis, branch- 
ing out in its course, and ending in filamentous ramifications at 
the point of the dock. 

NERVES OF THE FORE EXTREMITY. 

With the exception of some cutaneous filaments ramifying 
over the point of the shoulder and extending thence to the arm, 
the fore extremity’ receives all its nerves (which are comparatively 
large and numerous, not to add complicated) from the aanllary 
plexus; and this plexus is constituted, in a manner that has 
already been shown, by a small branch from the fifth, by the 
principal portions of the sixth and seventh cervical nerves, and 
by the main division of the first dorsal nerve. The plexus, thus 
formed, resolves itself into several large nervous trunks, generally 
about seven or eight ; and these surround the axillary artery. 
They are as follow : 

The external thoracic nerves, commonly six or seven in 
number, arise from the axillary plexus, and are dispersed upon 
the breast and side. Three or four of them run obliquely down- 
ward, to give branches to the pectoral muscles. The others 
take a backward course, and send branches to the serratus and 
latissimus dorsi. One branch is found turning round the posterior 
border of the triceps, where it becomes superficial and ramifies 
among the fibres of the panniculus, extending thence into the skin. 
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The scapular nerves may be distinguished into the anterior, 
the posterior, and the subscapular nerves. 

The anterior scapular nerve is reflected upward and forward, 
in company with the artery of that name; winds round the 
anterior costa of the scapula, between the subscapularis and 
anteaspinatus, to which muscles it sends oflF branches in crossing 
the dorsum scapulae, and stretches its ultimate filaments into 
the triceps. 

The posterior scapular nerve^ after detaching a branch to the 
subscapularis, dips between that muscle and the triceps. There 
the trunk splits into several branches which penetrate the triceps, 
teres minor, and shoulder-joint : one of them is continued upon 
the outside, round the cervix humeri, where it becomes sub- 
cutaneous, and ends in the insertion of the levator humeri. 

The snbscapular nerves^ two, three, or four in number, issue 
from the top of the plexus, and ascend between the scapida and 
the ribs, and enter the substance of the subscapularis. 

The spiral nerve, the largest of the nervous trunks furnished 
by the axillary plexus, arises behind the humeral artery, and 
for a short distance accompanies the vessel. It then leaves 
the artery and turns round the back of the os humeri, between 
the bone and the large head of the triceps, and is to be found, 
covered by that muscle, coursing the outward surface of the body 
of the same bone. Next, it plunges deep among the heads of 
the extensors; afterwards, much diminished in size, it insidiously 
creeps round the neck of the radius, and penetrates the head of 
the flexor metacarpi extemus, among the fibres of which its re- 
maining ramifications are expended. Its branches are — 1. Near 
its origin, three or four long branches are sent down to the triceps. 

2. Lower down^ a branch is separated which pierces that muscle 
and gains the front of the elbow-joint, where it escapes through 
the faschia and takes its course under the skin covering the 
arm, and ramifies upon the fore and outward part of the knee : . 
this nerve may be distinguished as the external cutaneous nerve, 

3. Several considerable branches that penetrate the heads of the 
extensor muscles. 

The radial nerve clings to the humeral arteiy, with which 
it descends to the inward side of the elbow-joint, and runs down 
behind the vessel, along the back of the radius, to the knee; 
there it passes under the posterior annular ligament, and con- 
tinues its course with the a^ry, and, as soon as it has descended 
upon the leg, takes the name of the internal metacarpal nerve. 
Its branches are — I. Which comes off the trunk a little below its 
origin, from its size and importance is distinguished aa the imis- 
cvlo^cutaneous nerve. After accompanying the trunk for a skort 

28 
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way, it leaves tlie parent nerve and crosses obliqudy behind the 
flexor brachii, passing between that muscle and the coraco-hume- 
ralis, to both of which it sends filaments ; it then winds forward 
and reappears upon the upper and fore part of the arm, where 
it becomes subcutaneous, ramifying upon the faschia, and pro- 
longing its ramifications over the knee upon the metacarpus. 
2. A small slip detached opposite to the elbow-joint, distributed 
to the heads of the flexor muscles. 3. In its course down the 
arm, several small twigs to the flexor muscles. 4. Above the 
knee, a communicating slip separates, which obliquely crosses 
over the fleshy terminations of the flexors, and joins the ulnar 
nerve as it passes the joint. 

The ulnab nerve, which, at its origin from the plexus, 
holds a middle situation between the radial and the nerve before 
described — ^the spinal — also accompanies for a short distance the 
humeral artery. In its course to the elbow it preserves the line 
of the os humeri ; there it runs over the inner and back part of 
the joint, ^ides down the arm concealed by the posterior borders 
of the flexores metacarpi, inclines a little inward before the tendon 
of the flexor medius to reach the back of the knee, where it is 
found under the posterior annular ligament, witMn a dense 
faschial sheath, creeping along close to the inner edge of the 
trapezium. From this, it gains the border of the tendo perforans, 
and becomes the external metacarpal nerve. Its branches are — 

1. Soon after its origin, one that may be called the internal 

cutaneous which runs over the elbow-joint and ramifies in the 

loose cellular substance about the inward part of the olecranon. 

2. Three or four considerable branches which penetrate the heads 
of the flexors, also destined to the joint. 3. A little above the 
knee comes oflF a branch which pierces the faschia and becomes 
subcutaneous. After having detached some twigs to the back 
part of the knee, this nerve runs along the outer and posterior 
part of the cannon to the fetlock, where it disperses its ramifica- 
tions. 4. A short but considerable branch to the back of the 
knee, sending twigs into the joint. 6. A branch is sent off 
immediately below the knee, which turns suddenly forward and 
disperses its ramifications in front of the leg. 

The metacarpal nerves, internal and ewtemaly continue 
down the leg along the borders of the flexor tendons, over the 
fetlock- joint, where thev become the plantar nerves ; Ihese pursue 
their course, behind their corresponding blood-vessels, to the 
posterior part of the foot, which they penetrate to the inner sides 
of the lateral cartilages. About midway between the knee and 
fetlock, the internal nerve sends a branch obliquely over the 
flexor tendons, which joins the external nerve : with this excep*^ 
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tion^ their branches and ultimate destination are the same on 
either side. Their branches are — 1. Filaments dispersed upon 
the flexor tendons. 2. A large and important branch that comes 
ofiTjust above the fetlock-joint, and runs, obliquely forward, and 
distributes its ramiflcations to the outward and fore part of the 
pasterns, and then ramifies upon the coronet. 

The plantap nerve detaches — 1. A branch opposite to the fet- 
lock-joint, that runs, before the trunk, directly to the lateral car- 
tilage, over which its divisions are dispersed. 2. A large branch 
firom the posterior part of the trunk, just before it dips behind the 
cartilage, which passes backward, and sends its filaments into 
the fatty frog. 3. Behind the cartilage comes off a branch that 
winds forward through a foramen in the ala of the coflSn-bone, to 
go to supply the laminae. The trunk then enters the foramen in 
the posterior concavity of the coffin-bone, in company with the 
plantar artery, and there divides, and distributes its ultimate 
branches through the foramina around its edge to the sole. 

NERVES OF THE HIND EXTREMITY. 

The following nerves owe their formation to the concurrence 
and union of several of the lumbar and sacral nerves, in a way 
that has already been pointed out : nevertheless, in commencing 
the descriptions of them individually, I shall again briefly revert 
to the manner in which they are constituted. 

The CRURAL NERVE is derived partly from the second, but 
principally from the third, fourth, and fifth lumbar nerves. It 
is concealed at its origin by the psose muscles ; shortly after- 
wards, however, it makes its appearance under the last trans- 
verse process of the loins, which it crosses obliquely, and pro- 
ceeds directly backward, in a line with the external iliac artery, 
to the outward side of, and rather higher than, the vessel, but 
not in contact with it. In crossing the tendinous and fleshy in- 
sertions of the psoas magnus and iliacus, it splits into, several 
parts, and these plimge into the thigh between the rectus and 
vastus intemus, ^stributing their branches laterally to them and 
to the vastus extemus behind them. Its branches are — 1. Which 
comes off at its root and runs still more obliquely outward than 
the trunk, and distributes its filaments to the iliacus, psoas 
magnus, and pectineus. 2. The most considerable and import- 
ant branch takes its course along with the trunk, between it and 
the artery ; but, instead cff leaving the ve^l, continues to ac* 
company it for a short distance below the pubes i it then strikes 
forward upon the faschia lata, and divides into two cutaneous 
filaments : of which, one runs into the stifle and ends in ramifi- 
cations upon the fore part of the thigh ; the other is eontinac^ 
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down^ in company with the vena saphena^ distributing twigs to 
the skin covering the inward and anterior part of the thigh and 
leg, where it often splits into two branches, and is traceable with 
the vein as low as the fetlock. 

The obturator nerve, contributed to by the third, but 
principally formed by the fourth lumbar nerve, sweeps round the 
brim of the pelvis, first above, afterwards to the inner side of, the 
external iliac artery, and passes through the anterior nook of the 
foramen magnum ischii, detaching some twigs to the obturator 
muscles in its passage, and is subsequently found sunk in the 
haunch, behind the pectineus, but before the short and long 
heads of the triceps ; to which muscles it gives branches, and 
afterwards creeps under the gracilis, upon whose inner surface it 
spreads and expends its ultimate filaments. 

The gluteal nerve receives a tributary filament from the 
last lumbar, but owes its formation principally to the first sacral 
nerve. It leaves the cavity of the pelvis through the foramen in 
the anterior part of the sacro-sciatic ligament, and winds round 
upon the dorsum ilii, in company with the gluteal artery, and is 
entirely expended in the substance of the gluteus maximus. 

The sciatic nerve, the largest in the body, derived from 
the union of the last of the lumbar with the three anterior of the 
sacral nerves, immediately after its formation quits the cavity of 
the pelvis, through a hole in the anterior part of the sacro-sciatic 
ligament, proceeds backward in contact with that ligament, 
passes between the hip-joint and the tuberosity of the ischium, 
and plunges deep into the substance of the haunch. Here we 
find it split into three large branches — the popliteal nerves — 
which are lodged in an inter-muscular hoUow, imbedded in adi- 
pose membrane, having the semi-tendinosus and semi-membra* 
nosus posteriorly, the biceps to the outward side, and the large 
head of the triceps to the inward side : in passing through the 
foramen it detaches three or four branches to the head of the 
biceps,^ Jd)out the same number to the semi-tendinosus, and two 
or three to the semi-membranosus. Of the three large nerves into 
which the trunk divides — The first and principal one takes an 
oblique course between the bellies of the gastrocnemii, leaves 
those muscles at the place where they become tendinous, and 
runs to the hock between their tendons and the muscles, of the 
deep posterior crural region, clinging to the fasclda enveloping 
the latter. At the hock it separates into two nerves — the inter^ 
nal and external metatarsal nerves ; the former runs over the 
tendon of the flexor pedis, and upon the leg creeps along the in- 
ner and anterior border of the flexor tendons ; the latter passes 
between the tendon and the base of the os calcis, and t>ursues a 
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like course upon the outer side. Their subsequent course and 
ultimate distribution are the same as those of the plantar nerves 
of the fore extremity. Its branches are — 1. A long branch 
which at first accompanies the popliteal trunks^ then passes be* 
tween the gastrocnemius externus and lower end of the semi- 
membranosus, and makes its appearance upon the fashia cover- 
ing the outer side of the thigh, where it sends oflF many cutaneous 
filaments, and ramifies over the outer part of the hock. 2. A 
long slender branch to the gastrocnemius intemus. 8. Several 
filaments to the skin and faschia, above and about the hock. 

The second popliteal nerve passes also between the bellies of 
the gastrocnemii, above the first, detaching tsdgs to them in its 
passage, and then expands into many branches, which^penetrate 
the heads of the fiexor muscles of the foot, and sends filaments 
into the stifle-joint. 

The third popliteal nerve, leaving the others, winds round to 
the outer part of the thigh, between the gastrocnemius externus 
and the semi-membranosus ; there it crosses the head of the pe- 
roneus, and then suddenly turns down, rujnning between that 
muscle and the extensor pedis, along with the anterior tibial 
artery, and takes its course with it to the middle of the cannon, 
whence (instead of accompanying that vessel between the meta- 
tarsal bones) it pursues its way Song the side of the large me- 
tatarsal bone, over the fetlock-joint, and terminates subcuta- 
neously upon the side of the pastern. Its branches are — 1. A 
small one to the semi-membranosus. 2. A filament, or two, to 
the gastrocnemius externus. 3. A large branch that runs along 
the peroneus, under the faschia, and ends superficially in front 
of the hock. 4. Branches to the flexor metatarsi and extensor 
pedis. 5. Various small subcutaneous filaments during the 
remainder of its course. 

Sympathetic Nerve, 

This nerve (designated sympathetic, from the universal influ- 
ence which it possesses in the nervous system) is one. no leas 
remarkable for its vast and vital importance in the animal 
economy than for its extensive distribution all over the body, 
from the head to the tail ; for its ganglia ; its plexuses ; the 
number and complication of its branches ; and its frequent inter- 
course and connection with other nerves belonging to the head, 
neck, chest, abdomen, and pelvis. Indeed, late experimental 
researches lead us to consider it as a nervous system of itscU^ 
or at least one that renders the piortsto which it furnishes nerves^ 
constitutiondl organs less under the influence of the ^ ^ 
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denominated the lesser, secondary, or accessory splanchnic nerve, 
whose destination is nearly similar to that of the former. 

These three nerves^ the two splanchnics and the sympathetic, 
make their entry into the abdomen along the under surface of 
the crus of the diaphragm. The splanchnics are then thus 
distributed : — The greater splanchnic turns downward, and con- 
tributes its branches to the formation of the semi-lunar ganglion; 
the lesser splanchnic likewise sends most of its branches to that 
ganglion, but it also transmits two or three long filaments back- 
ward to the renal plexus : and both the splanchnics detach com- 
municating filaments to the sympathetic. 

The semUlunar ganglion, consequently, is constituted of 
branches from the left ^vision of the par vagum, and of almost 
all those of the splanchnic divisions of the sympathetic. This 
ganglion partakes of the semi-lunar figure, lies dose underneath 
the posterior aorta, at the root of the cseliac artery, and occu- 
pies the space between that vessel and the anterior mesenteric 
artery. It consists of a number of small ganglia, connected one 
to another, and is surrounded by a plexus of nervous filaments ; 
which little ganglia have been denominated the cmliac. From 
the irregular convex border of the semi-lunar ganglion, nervous 
filaments shoot in various directions, and these, from having 
been likened to the rays of the sun, have been denominated, 
altogether, the solar plexus : from which divergent filaments 
the several minor plexuses of the abdomen may be said to derive 
their formation, taking names according to the viscera they are 
particularly designed to furnish with nerves. The first to be 
noticed is 

The splenic plexus — a network of small nerves surrounding 
the splenic artery. It sends some filaments to the pancreas, 
but the majority of its detachments run to the spleen. 

The hepatic plexus consists of a similar nervous interlacement 
around the hepatic artery ; it is very extensive, for it winds 
round the vessel from its origin to its termination in the porta 
of the liver. It transmits filaments — 1. Along with the phrenic 
arteries to the diaphragm. 2. To the stomach. 8. To the pan- 
creas. 4. It then divides into right and left hepatic plexuses, 
which cling to the arteries of the same names, and accompany 
them in their ramifications through the liver. 

The anterior mesenteric plexus includes a vast assemblage of 
nervous filaments intricatdy wound round the trunks of the 
anterior mesenteric arteries, and famishing numerous filaments 
that proceed along with these vessels, greatly exceeding th^ in 
number, to ramifr within the substance of the small intestines, 
psscum, and caeca! portion of the colon. 
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The aortic plexus is a name given to the firequent intercommu- 
nication of some fine filaments sent backward along the posterior 
aorta from the solar plexus, with the addition of two or three 
branches from the trunk of the sympathetic. Most of the fila- 
ments derived from it pass on to form — 

The posteriar mesenteric plexus ; one that is likewise reinforced 
by branches (comparatively large in size) from the sympathetic. 
It transmits nerves to that part of the colon left unsupplied hy 
the anterior mesenteric plexus, and to the rectum : some few of 
them also ramify in the substance of the mesocolon, while others 
penetrate the lymphatic glands seated within the folds of that 
membrane. 

The hypogastric plexus^ situated still further backward than 
the posterior mesenteric plexus, consists of divers delicate nervous 
filaments ramifying upon the aorta, and spreading themselves, 
entangled in cellular substance, about its bifurcation. This 
plexus is also multiplied by branches coming from the sympa- 
thetic. The filaments departing from it run to the pelvic viscera 
and the organs of generation. 

The renal plexus is a more important one : it is produced by 
the intercommunication of a few filaments from the lesser splanch- 
nic nerve with the addition of numerous others from the solar 
plexus. It is found close to the aorta, immediately behind the 
anterior mesenteric plexus. It conceals the origins of the emul- 
gent arteries, spreads aroimd them in their passage, and sends 
filaments in company with their branches into the substance of 
the kidneys. It also furnishes with nerves the capsulse renales, 
the renal glands, and the beginnings of the ureters. 

The sympathetic nerve in the abdomen travels ov^ the sides of 
the bodies of the lumbar vertebrae, below the articulations of the 
ribs, covered by the crura of the diaphragm, and thus pursues its 
course into the pelvis. Here likewise it forms ganglia, corre- 
sponding in number to that of the lumbar nerves ; and from 
every ganglion issue two filaments, one of which runs to the 
correspondent lumbar nerve ; the other crosses the aorta, and, 
by joining the aortic ple^^us, communicates with nerves coxping 
from the sympathetic of the other side. 

From the loins, the sympathetic descends into the pelvis, where 
it takes its course, laterally, along the body of the sacrum. Five 
sacral ganglia, corresponding to the five sacral nerves with which 
they communicate, are found here, and between them run in 
arches across the sacrum several intercommunicating filaiyifti itii. 
In quitting this bone, the nerve grows so smfJl, and becomes so 
fircdy adherent to the lig^entous coverixig the os ooocygis, 
that I have not yet succeed, to my mind, in ascertaining ^e 
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precise manner in which it finishes its course : it is said, however, 
to do so by forming a union with its fellow. 

I take this opportunity of acknowledring the services afforded me m 
the dissection of the nerves by Mr. Bean, v.8 , who, I believe, is in prac- 
tice at Durham. Unwearied assiduity and unusual zeal had qualified him in 
an especial manner for such an undertaking ; and I hope that he is now en- 
joying that support which his professional acquirements will always render him 
deserving of. 


SECTION X. 

SENSITIVE SYSTEM. 

INCLUDING THE NOSE ; THE EYE ; AND THE EAR. 

OF THE NOSE. 

The nose comprehends the apparatus of the organ of smell; 
a sense so acute and cognoscent in the horse-species, as greatly 
to make up for the deficiency of that of touch. 

Division, The component parts of the nose are divisible into 
such as are hard in their nature, and such as are soft, 

THE HARD PARTS comprise the bones and the cartilages, 

THE SOFT PARTS are comprehended in the membrane 
lining the various nasal cavities and passages. 

Cavities, The cavities of the nose consist of the nasal fosste 
and the different sinuses of the head. 

Nasal Fosses, 

The nasal fossae are the two chambers or lateral cavities, 
whose external openings are the nostrils. Their walls or external 
parietes are almost entirely osseous ; and to the osseous sys- 
tem (page 45) the reader must turn for a description of the 
manner in which the fossae are formed, and of the bones entering 
into their formation. But in addition to bone, they are cartu 
laginous in their constitution. 

THE CARTILAGES OF THE NOSE are five in num- 
her of which one (the septum nasi) is situated internally ; the 
other four (entering into the composition of the nostrils) exter^ 
natty, 

THE SEPTUM NASI is the vertical cartilaginous paHition 
interposed between the nasal fossae. It exhibits four borders. 
The inferior one is received into the groove of the vomer ; while 
the superior presents a lei^hened clmnnel between two elevated 
edges, into which is admitted the internal crest formed by the 
umon of the nasal bones. Its posterior border is affixed to the 
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ethmoidal plate : its anterior serves to sustain the cartilages 
forming the nostrils. Both its sides are completely covered by 
the Schneiderian membrane. 

NOSTRILS. — Four in number: — ^two on each side, distin- 
guished by the epithets true and/a&e. 

' The true nostrils are the large, ovoid, and ever-open 
orifices so conspicuous externally. They have for the base of 
their structure four pieces of fibro-cartilage, which are involved 
in doublings of the common integument. Each nostril is formed 
of two flexible alee or wings : — a superior or internal one ; and 
an inferior or external : the former is supported by a broad cir- 
cular cartilaginous plate ; the latter is crescentic in shape, and 
forms a flexure outward, within which is perceptible the orifice of 
the lachrymal duct. They are attached to, and supported by, 
the nasal peak and septum nasi. 

The false nostrils are two little pouches or cavities (having 
the semblance of culs-fle-^sacs) , situated internally, above the true 
nostrils, into which an external opening is found within the 
commissure formed by the union of the two alse. They are 
formed out of duplicatures of the skin, which is here thinner, 
and finer, and softer in its texture ; and, except at their entrance, 
are without hair upon their surfaces. Their use is not known. 

SCHNEIDERIAN MEMBRANE.— The cavity of the nose 
is not only divided into the two nasal fossae, but each fossa is 
subdivided into the three meatus (for a description of which, 
vide page 46). Every part of these cavities and passages is 
covered by the Schneiderian or pituitary membrane. This is a 
membrane of the mucous class, distinguished for its thickness 
of substance, for its vascularity, and for its olfactory papillae. It 
has two suriaces : — an exposed or secreting one : and an un- 
exposed or adherent one. The secreting surface is smooth ; and 
is rendered glib and shiny by the varnish it derives from the 
mucous secretion emitted by the numerous small rounded pores 
everywhere visible in the membrane, but more particularly upon 
the lower part of the septum, and upon the ii^erior turbinated 
bone. This surface exhibits a pal^ pink blush, the effect of the 
blood-vessels spread over it, wMch ore here so superficial as to 
owe their principal defence to the mucous exudation : hence it is 
that the complexion of the membrane (varying with the ii^uenoe 
of the atmosphere and other agents) is ext^mely fugitive and 
uncertain. The adherent surface of the membrane contracts a 
close and firm adherence to the parts it covers, through the insi- 
nuation of its fibres into them : indeed, to the bone it appears to 
supply the place of periosteum ; to the cartilage, of perichon- 
dnum. The substance of the membrane exhibits a fibrous rtrue- 
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ture, interwoven with cellular tissue; and upon that — as a sub- 
stratum — is spread a glandular and vascular apparatus^ from 
‘ which issues the mucous secretion; together vrith numerous pa^ 
pillcB, of small size^ constituted of the terminations of those nerves 
from which the membrane derives ordinary sensation^ as well as 
those that endow it with the peculiar sense of smelling. The 
Schneiderian membrane^ inferiorly, within the nostrils, is con- 
tinuous with the dupUcatures of sldn lining those parts ; supe- 
riorly, with the membrane lining the pharynx ; besides which, it 
is continued into the several sinuses of the head, through the 
openings leading from them into the nose, and likewise gives 
them a complete covering : it is to be observed, however, that in 
the sinuses the membrane is thinner, and assumes a paler and 
more delicate aspect ; its natural secretion is also found more 
sparing. The membrane is abundantly supplied with blood- 
vessels, as well as nerves ; and also possesses its share of ab- 
sorbent vessels. Its arteries, which ramiiy and anastomose so as 
to form a spreading network upon the secreting surface, are 
derived superiorly from the lateral nasal; inferiorly, from the 
facial and palato-maxillary. Its nerves are ftimished by the 
first and fifth pairs. 

SINUSES. — These cavities are formed in the interior of 
several of the bones of the cranium and face : in fact, with the 
exception of the membrane lining them, they are entirely osseous 
in their composition. This will account for their description 
having been already given (at page 46), to which we must again 
refer. 

DUCTS. — There are two ducts belonging to, or connected 
with, the nose. One is the ductus ad nasum^K tube partly 
osseous and partly membranous in its composition, commencing 
at the inner angle or comer of the eye, within the substance of the 
lachrymal bone, running within a canal continued from this bone 
thro^h the superior maxillary bone, and terminating at the inner 
and i]^erior part of the nasal fossa, underneath the duplicature 
of the inferior ala, upon the surface of the common skin, about 
one fourth of an inch from its junction with the Schneiderian 
membrane, by an orifice large enough to admit a crow-quill. 
The other duct is the duetts communis narium, which pursues 
its course along underneath the vomer to the pharynx ; after 
arising from two lateral branches springing from olilong apertures 
in the floor of Ihe nostrils. 

OF THE EYE. 

The comprehended under this organ of sense are com- 
monly &vided into those immedmtely concerned in the production 
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of vision, and those that are but auxiliary to the function : in 
other words, into the Eyeball and its Apfbndages. 

Of the Appendages. 

Regarded in a general view in relation to their several func- 
tions, the appendages will be found to answer the subsidiary 
purposes to the eye itself of protection, motion, and abstersion. 

The appendages comprise — the eyebrows; the eyelids; the 
eyelashes ; the muscles of the eyelids ; the tarsal cartilages 4 the 
meibomian glands ; the tunica conjunctiva ; the membrana nictU 
tans; the lachrymal gland; the caruncula lachrymalis; the 
puncta lachrymalia ; the lachrymal sac ; the ductus ad ndsum ; 
and the muscles of the eyeball. 

Eyebrow, 

The supercilium or eyebrow is a part which characteristically 
attracts attention in man, but one that is denied to animals.* 
It is that ornamental arched eminence, clothed with hair, upon 
the superciliary ridge of the frontal bone, which forms so striking 
a feature and marks such expression in the human countenance, 
while it serves as a shade to protect the eye from descending 
glares of light, and from foreign bodies coming in the same di- 
rection. Although eyebrows are not allowed to the horse by 
writers, the elevations formed by the orbital processes of the 
frontal bones have similar relation to the eyes to what the same 
parts have in man ; and these eminences, in addition to their 
common pilous coverings, are furnished with many long hairs, 
which, though they are rather stragglingly planted, for the most 
part slant outward and are disposed in arches : call them, there- 
fore, by what name we may, they are evidently designed to in- 
tercept vivid rays of light, and any foreign matters descending 
upon the eye. 

Eyelids. 

The palpebrce or eyelids are the moveable curtains in front of 
the eye occupying the space comprehended within the circular 
ridge of the orbit. There are two of them ; — an upper and a 
lofwer lid. The upper being much the larger and more moveable 
one, will cover a proportionably broader segment of the eyeball. 
Both being capable of retraction and expansion, we find them in 
the former or ordinary state, particularly the upper, drawn into 

* No animals have eyebrows. In the human speoies it is an organ of 
expression; well known as such to painters, who by a little arrangement 
in the eyebrow can make great alteration in the expression of the^eountenance, 
which same alteration they cannot produce by the variation of any oUier 
Lectures, 
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wrinkles^ which run in curves, and have some effect in the ex- 
pression of the eye ; in general these wrinkles are more strongly 
marked in old horses. The lids are separated by a transverse 
aperture or slit, at the extremities of which they have angular 
junctions denominated the canthi or angles of the eye : the su- 
perior or temporal angle is sharp, is situated in respect to the 
other in the direction of an oblique line drawn upward and in- 
clined outward, and has a loose and moveable attachment to 
the |arsal ligament ; the inf^or angle is extended and rounded 
off, and is firmly fixed to the tendon of the orbicularis. The 
palpebral aperture exposes more or less of the eye in different 
animals and individuals : in man and in the pig much of the 
white of the eye is seen ; but in the horse and in quadrupeds in 
general the transparent part only is exposed, unless when the 
eye happens to be turned to one side. The extent of this open- 
ing will likewise account for the impression made upon us that 
one individual has a large or full eye, another a small or sunk 
eye ; for I believe that the magnitude of the eyeball itself will 
be found to vary but inconsiderably, or at least not sufficiently 
to amount to this apparent diversity. The loose portion of in- 
tegument entering into the composition of the upper Ud is a pro- 
longation from the skin covering the forehead ; that of the lower 
lid is derived from the face. Many short horse-hairs, but not 
more than three or four long ones, are observable in the upper 
lid, growing in the same direction as those upon the orbital 
prominence above ; but from the lower lid stand erect six or 
seven hairs of considerable length, without any regular arrange- 
ment, which appear to be stationed there as sentinels to give the 
alarm to the organ of approaching danger; for, if by any acci- 
dent one of them happen to be touched by an insect or any 
foreign body, the lids are thrown, involuntanly, into a convul- 
sive twinkle, with such alertness as almost for a certainty to 
shield the eyeball from impingement. The internal surfaces of 
the lids are shaped into uniform concaves, to adapt them to the 
globe of the eye, with which they are everywhere in close appo- 
sition. They are lined by the conjunctive membrane. The 
hems of the lids, the ciliary borders as they are called, are con- 
siderably firmer and something thicker than the other parts, but 
this augmentation of substance diminishes towards the temporal 
angle : they limit our view of the eyeball, across which the 
upper border swells into a curve, while the lower proceeds nearly 
in a straight line. Each of these borders has two fieunn^ or 
margins : the anterior margin is set with a row of horse-hairs, 
denominated eyelashes; the posterior is hairless and smooth, 
broadens as it approaches the inferior canthus, and slopes a 
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little inward in such manner, that, when the lids are closed, a 
triangular-shaped conduit is formed by their approximation, by 
which the tears are conducted into the puncta. The edge of the 
lid, the boundary line between the two margins, presents a series 
of pinholes, which are the orifices of the ciliary glands : they 
give issue to a sebaceous secretion which serves to prevent adhe- 
sion of the lids during sleep, as well as to keep the* tears from 
escaping as they run along the triangular canal. 

Eyelashes. 

The cilia or eyelashes are the long, fine-pointed horse-hairs 
growing from the anterior margins of the lids. They are gene- 
rally black, unequal in their lengths, and are implanted in ranks, 
two, three, and four deep. They are much longer, and their 
ranks are more regular, in the upper than in the lower lid : in 
the former they grow thin towards the upper canthus, and 
ultimately become discontinued altogether; in the latter the 
same thing happens as they approach the lower canthus. It 
requires but little discrimination to perceive that this is the most 
advantageous arrangement they could possibly have in both of 
the lids ; it being obvious, from the position of the head, that 
light* coming from above must dart upon the temple, while that 
which is reflected from the ground will be directed to the nasal 
canthus ; consequently, the cilia are suitably disposed to inter- 
cept rays in either direction. 

Structure of the Eyelids. 

The eyelids in composition are cuticular, muscular, cartilagi- 
nous, and membranous; also, it may be added, glandular, vas- 
cular, and nervous. These several parts and textuies are most 
developed in the upper lid. 

The skin, covering and in part composing the lids, is thin, fine, 
soft, and very extensible in its texture; it becomes more at- 
tenuated as it approaches the ciliary borders, around which, to a 
broader extent in the lower than in the upper hd, it is destitute 
of hair. This marginal portion (which is commonly black, though 
in some horses pied) is pierced by the eyelashes, perforated by 
the ciliary holes, and turns in to join the conjunctive membrane, 
from which it can only be distinguished along the line of union 
by their respective colours. 

The orbi^aris palpebrarum, consisting of a broad stratum of 
fleshy fibres encircling the Ms, and lying immediately under- 
neath the skin, has b^n already described (at page 86) . 

Underneath the muscle is found a dense, tough, jSirot<a 
pansim; and interposed between the two is along, loose, cditdftr 
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tissue^ which admits of very free motion between them. This 
fibrous substance is the expanded tendon of the levator palpebrm 
superityris. It may be traced completely over the tarsal carti- 
lages : indeed^ we only lose sight of it when we come to the bor- 
der of the lid. 

Tarsal Cartilages. 

The tarsi or tarsal cartilages are the substances imparting 
that firmness and elasticity to the borders of the lids which we 
have already had occasion to notice. There are two of them, a 
superior and an inferior : the superior tarsus is the broader and 
more convex cartilage; for, in fact, they correspond nearly in 
shape and size to their respective lids. They are convex out- 
wardly ; concave, in order to embrace the ball, inwardly. They 
possess thick and firm ciliary margins ; but grow thin as they 
recede from the borders of the lids, and end in fibrous expansions, 
which, from connecting them to the rim of the orbit, have got 
the name of the tarsal ligaments. The tarsus is fibro-cartilagi- 
nous in texture ; hut it is so intimately united with the tendon 
of the levator and beset with the ducts of the ciliary glands, that 
it can scarcely be said to be demonstrable in a separate and per- 
fect state : in short, the tarsi are the flexible shapes upon which 
the other soft parts are stretched and moulded, preserving by 
their elasticity the form of the lids, keeping them in constant 
apposition with the eyeball, and serving to approximate them 
when not counteract^ by muscular force. The stiffening thus 
imparted to the lid also proves the means of preserving the ar- 
rangement of the eyelash ; for, without it, tlbe hairs would be 
apt to run across one another. At this stage of the dissection 
we gain a view of 

The Ciliary or Meibomian Glands. 

These are so many little white follicular bodies, whose canals 
are large enough to admit a pin, vertically ranged in parallel 
lines like the pipes of an organ along the borders of the lids, 
within grooves made for their reception in the concave part of 
the tarsd cartilages. They are distinctly visible, when the lids 
are everted, through the thin lining membrane. They vary 
somewhat in caliber, but more in length ; being longer in the 
upper than in the lower lid. Viewed through a microscope 
each row (upper and under) is found to consist of a coi^eries of 
very small spheroid bodies, every one of which is considered to 
be a distinct gland, and to possess an excretory duct. They 
secnste an unctuous matter — a suety sort of oil, which may be 
squeezed out from the mouth of their ducts, the ciliary orifices. 



SENSITIVE SYSTEM. 


369 


in taper portions resembling small white worms. This secretion 
serves to prevent the gumming or agglutination of the lids to- 
gether by the mucilaginous matter contained in the tears. 

Cellular Tissue. The several textures. we have been examin- 
ing, including the lining membrane (yet to be described), are aU 
connected together by a fine cellular tissue, destitute of fat ; 
adipose substance here would not only have proved burdensome 
and inconvenient to motion, but by accumulation must inevit- 
ably have permanently closed up the eyelids ; an effect that does 
occasionally happen from serous effusion, to which they are from 
their loose contexture particularly liable. 

Tunica Conjunctiva. 

The tunica conjunctiva is the membrane lining the lids, and 
from them refiected upon the eyeball — Whence the derivation of 
the epithet conjunctiva ; it has been styled also the tunica adnata ^ 
fh)m a notion that it arises from, or grows to, the globe of the 
eye. To convey a familiar notion of its extent and reflections, 
it may be remarked, that if I introduce a probe or my finger be- 
tween the lid and the eyeball, and attempt to push it to the back 
of the orbit, I find that I am suddenly arrested, and that I can- 
not effect my purpose, try what point I may, in consequence of 
meeting with a duplicature of conjunctiva : nay, more, I find I • 
am unable even to touch any part but what is covered by this 
membrane. For, after it has given an entire lining to both the 
lids, even to their edges, where it is pierced by the ducts of the 
Meibomian glands, and after it has given coverings to the mem- 
brana nictitans, caruncula lachrymalis, and puncta lachrymalia, 
it leaves the lids and becomes reflected upon the globe, to the 
anterior hemisphere of which it likewise gives a complete cover- 
ing; so that it is the angle of reflection of this membrane that 
forms the boundary between the closed and open cavities of the 
orbit — ^between the tangible and intangible parts of thfrglobe, 
and that which prevents the probe or finger from reaching the 
bottom of the eye. Being the common investing and connecting 
substance of such moveable” parts as these, we find the mem- 
brane running into loose folds in passing ^m one part to ano- 
ther, and these folds furnished with abundance of cellular tissue. 
In tracing its connections, we may begin along the line of the 
cilia, where it forms a union with the common skin ; in passing 
backward it adheres closely to the tarsi, and afterwards has a 
loose connection with the tarsal ligaments; it gives the membrana 
nictitans a close, tense covering, but is thrown into folds around 
'^its base; lastly, it adheres but loosely to the opaque oomeai but 
is intimately and inseparably united with the transparent part : 

24 
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indeed^ so perfectly is the membrane incorporated with the latter^ 
that the existence of such a covering has^ been doubted ; the con- 
tinuation, however, has obtained, of late years, the passport of our 
best human anatomists, which, with the corroboration of some 
remarkable circumstances connected both with health and dis- 
ease, appear to have set the much-agitated question at rest. 
The conjunctiva is not thrown into wrinkles (the same as the 
skin is) when the lids are opened : the elasticity of its cellular 
connections in general, particularly the one it has with the adi- 
pose matter at the bottom of the orbit — which from being 
stretched will recede again — being such as to prevent any cor- 
rugation. The conjunctiva presents two ample surfaces: the 
aSierent one is rough, lax in texture, and flocculent ; the inner 
surface is smooth, glossy, and humid with secretion. In tex- 
ture, it is no more than a finer sort of cellular membrane con- 
densed so as to be rendered firm and resisting, in whose sub- 
stance are distributed numerous blood-vessels, that give it a car- 
nation hue. There are some striking varieties, however, in its 
organization, notwithstanding it is everywhere one and the same 
continuous membrane : e. g. the conjunctiva palpebralis pos- 
sesses numerous blood-vessels, from which, as we know, it ap- 
pears commonly red ; the conjunctiva scleroticcs is comparatively 
thick and pulpy in texture, only showing a straggling red vessel 
or two, and, from the nature of the part it covers, ordinarily 
appears immaculately white ; whereas, the conjunctiva comece is 
particularly thin and dense, and is transparent, and in a per- 
fectly sound state has no appearance whatever of vascularity : 
indeed, as was observed before, vessels were some years ago de- 
nied to it altogether, and their existence probably would be dis- 
puted yet, did not inflammation of the part occasionally afford 
us ocular demonstration of them. 

Organization of the Eyelids. The eyelids receive their vessels 
froin #e orbito-frontaj, facial, and temporal arteries. Their 
veins terminate in the corresponding venous trunks. They de- 
rive their nerves from the fifth pair, and are very sensitive and 
irritable parts. 

Use of the Eyelids. Comparing the eye to a window, the lids 
may be regarded as the shutters ; their uses being to exclude 
light and to protect the organ from all violence or accidents 
Light being its natural excitant, exclusion puts the organ into a 
state of repose, and enables it to recruit those energies which 
intense or long-continued vision may have weakened or ex- 
hausted. During sleep, the lids are closed for this purpose : not, 
however, that this is absolutely necessary; for let the nervous ex-* 
eitability be withheld or suspended, and the organ will be equally 
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in a state of repose, as is the case with those individuals who 
sleep with their eyes open. Even the act of winking has a re- 
freshing effect, from intercepting the light even but for an instant. 

Membrana Nictitans. 

The membbana nictitans (by farriers called the haw) is 
a concavo-convex cartilaginous body, lodged behind the inferior 
canthus, between the eyeball and side of the orbit. In a perfectly 
healthy condition of these parts only the cuticular margin of this 
substance is naturally visible, and that preserves the line of the 
transparent cornea : but in a morbid or preternatural state of 
sensibility it is protruded forward, and encroaches more or less 
upon the transparent part of the eye. In a detached state, it 
approaches in figure to an extended triangle, of which the short 
side is turned forwards, the lengthened angle backwards. The 
anterior part is thin, very elastic, and is bounded by a crescentic 
edge, terminated by two salient angles, by which it is shaped to 
the inward third of the circumference of the cornea ; it increases 
in substance, but grows narrow posteriorly, and there ends in a 
thick, obtuse, conical point, which is sunk into the adipose sub- 
stance at the bottom of the orbit : thus it covers the inner and 
inferior sides of theglobe— aboutonethird of its entire superficies. 
Inwardly, it is eveidy concave, to adapt itself to the globe ; out- 
wardly, it is unevenly convex, and clothed with adeps. With 
the exception of the posterior end, this body is enveloped in con- 
junctiva, which, though it adheres closely to the thin portion, so 
loosely invests the thick part, that very free and extensive motion 
is admitted. The crescentic margin is edged with cuticle, com- 
monly black, sometimes pied ; and this is the only part visible 
externally. Though it has got the name of a membrana^ it has a 
thin piece of cartilage for its base, to which it owes its shape : 
this cartilage is thin and pliant, becomes thicker and more resist- 
ing posteriorly, and is interposed between two rough lirownish 
substances of a" ligammtoua nature, the outer of which is double 
the thickness of the inner. 

Vee. Writers on comparative anatomy treat of this body as a 
third eyelid. In birds it certainly answers this purpose in the 
ordinary way, and in some quadrupeds too ; but it appears to 
have been given also for a purpose which the lids alone could not 
accomplish, or at least not |>eifr)rm with the same ease and effect. 
If one makes a feint to strike the eye of a horse, one perceivea 
that the convulsive twinkle of the lids is accompanied by the 
momentary sliding of the membrana nictitans over the ^eball, 
the same as a man would oppose his arm (or a shield if he had 
one) to ward off the blow : in this case it affords greater protec- 
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tion to the organ than what the lids offer. But its chief opera- 
tion appears to be one for which the lids are by no means well 
adapted. K a foreign body happens to lodge in the eye of a man^ 
the lids frequently rather tend to retain than to dislodge it ; and, 
were it not for his hands, it would occasionally remain there and 
create dreadful irritation : so it would be with a horse, were he not 
provided with a membrana nictitans, which here serves him in 
the place of hands in performing an office to which the lids in a 
general way are of themselves inadequate. Why was the monkey 
not furnished with a membrana nicti^s? Because he can 
make use of his fore paws after the manner of hands. The eye 
of a man therefore, as well as that of a monkey, is, abstractedly 
considered, an imperfect organ compared with the eye of a horse. 
What supervenes upon the admission of any insect or foreign 
substance into the eye (a rare occurrence among horses) is this, — 
the convulsive twinkle consequent upon the accident commonly 
carries the foreign body underneath the lid, where it soon creates 
irritation and pain; tears are then shed in profiision, an^J the 
membrana nictitans during the time is repeatedly slid across the 
eye ; in one of these efforts, the irritating substance is dislodged 
from its place, and in the next, probably withdrawn upon the con- 
vex part of the membrane, from which it becomes subsequently 
washed off by the tears. — But (since this part has no muscle 
whatever in its composition, nor any attached to it) how is it put 
into motion ? In tl^ manner — The space at the bottom of the 
orbit imoccupied by the globe is completely filled with adeps ; the 
globe consequently cannot be retracted without displacing some 
of this fat — that being liquid in the living subject, and on that 
account incompressible ; and as the globe, when it is retracted, 
is drawn with an inclination inward, it is the fat next the nose, 
or that in which the membrana is cushioned, that must give way. 
It is quite evident what the result of this must be. The fat is 
forced against the membrana, and that being moveable becomes 
projected (guided by the eyelids and confined by the conjunctiva) 
over the transparent cornea; which it more effectually covers, 
from the circumstance of the globe being at the same instant 
turned inward. The retracting muscles relaxing, the adeps, 
from its own inherent elasticity, recedes back into its place^ 
drawing the membrana nictitans along with it. 

The Lachrymal Gland. 

To obtain a full view of this pgrt in situ, the orbital arch 
must be removed. Underneath this process of bone we find the 
gland, covered by the common aponeurotic lining of the orbit^ 
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supported by the eyeball, cushioned upon the levator palpebrse, 
and enveloped in fat and cellular membrane, by which it is con- 
fined in its situation. It is a pale, yellowish, delicate mass, of 
an irregular figure, moderately convex superiorly, in accommoda- 
tion to the bone, inclining to the concave infeiiorly, to adapt it to 
the globe, of whose upper and outer surface it occupies the sum- 
mit. Its thickest and broadest part is turned forward ; it grows 
thin and narrow behind. It is a gland of the conglomerate class, 
being constituted of many lobules, resembling externally those of 
the salivary glands, connected together by a delicate and easily 
lacerable cellular tissue. These lobules are themselves com- 
posed of granules, which receive the terminating ramifications 
of the supplying aii^ries. From the granules spring the radicles 
of the excretory ducts, and they, by their inter-union with one 
another, form a set of tubes that open upon the surface of the 
conjunctiva lining the upper lid, not far from the superior angle, 
by seven distinctly visible orifices, large enough to admit an eye- 
probe, whose margins are marked by slight eminences upon the 
smooth plane of the membrane. The office of this gland is to se- 
crete the tears ; and they are conveyed and poured by its duets 
upon the surface of the conjunctiva, where they become difiused, 
partly by their own weight and partly by the motion of the lids, 
over the transparent part of the eye. The tears consist of a 
watery fluid, possessing a brackish flavour, from some saline im- 
pregnations they contain, and from the same cause having 
slightly irritating properties ; so that, when long or often dis- 
charged upon any imdefendedpart, they are very apt to occasion 
excoriation* 


Caruncula Lachrymalis, 

The lachrymal caruncle is a little black or pied tubercle^ 
whose magnitude varies somewhat in different horses, lodged 
within the inferior canthus, in the vacancy between the eyelids 
and the eyeball. Only that part, of it is black or pied,4aowever, 
which is visible without disturbing the lids ; and this is owing 
to a covering it receives from the skin, which turns in for that 
purpose at the canthus ; for its base is clothed by conjunctiva, 
the membrane being continuous with the cuticular covering. 
From its cuticular surface grow several very fine, short hairs. 
In the human subject, the caruncle is said to be glandular in its 
composition, being constituted, it is asserted, of a structure 
which may he resolved into mucous follicles ; be this the fiwt or 
not, in the horse it is found to yield a mucous matter by expres- 
sion after death, and it is not uncommon, during life, to find a 
little mucus collected within the canthus* It appears to serve 
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the mechanical purpose of directing the tears into the puncta 
lachrymalia as they flow against it along the triangular canal.* 

Lachrymal Puncta and Conduits. 

The lachrymal puncta are two small, circular holes, large 
enough to admit the end of a common silver probe, more dis- 
tinct in the living than in the dead subject, piercing the inward 
margins of the two lids near the root of the caruncle. The 
superior punctum is ordinarily smaller than the inferior, and 
the latter is nearer to the caruncle. They are the openings of 
two little canals, named — 

The lachrymal conduits^ which are formed within the sub- 
stance of the lids. The superior conduit is somewhat longer 
than the inferior. 

These canals are both lined with conjunctiva, and the mem- 
brane assumes a finer texture at the entrance of the puncta. 
They take an oblique direction inward to terminate in the 
lachrymal sac : the superior one slanting downward, the inferior 
likewise inclining a little downward, but at the same time bending 
forward. 

Lachrymal Sac. 

The lachrymal sac is a small membranous bag lodged within 
the funnel-shaped bony hollow that leads into the canal in the 
lachrymal bone, behind and rather below the little eminence 
upon the orbital ridge of that bone, which forms a very con- 
venient guide to find it. Our English veterinarians have denied 
the existence of a sac ; the best argument I can offer of its 
presence is dissection — the same that has convinced myself. The 
jfront of the sac is crossed by the fibres of the orbicularis, which 
operate in discharging its contents; it has also a connection 
with the tendon of that muscle. The posterior part of the sac 
adheres firmly to the lachrymal bone. It is composed of a dense, 
white, fibrous membrane, and this is furnished with a lining 
from th^ conjunctiva. The sac corresponds nearly in figure to 
the funnel-shaped hollow in which it lies : it is broad and capa- 
cious above, where it is perforated by the lachrymal conduits ; 
but contracted below, where it is joined to the ductus ad nasum. 
The internal surface is \meven, and is lubricated by a mucous 
secretion. This sac is the reservoir into which the tears flow 

* The camncle is a little bit of fat rising up to fill an apparent vacancy. 
It was thought to be an organ of secretion; but we have now reason to 
believe it is merely mechanical — merely placed there to prevent the tears 
from going beyond the puncta. In some animals— I allude to the hone-- 
it is covered oy cuticle, and therefore it cannot be a secretory organ. — 
Abemethy^e ‘ Lectures^ 
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from the lachrymal conduits ; and from which they are pressed, 
in the action of winking, into the ductus ad nasum. Gravifh- 
tion also, in the ordinary position of ihe head, may assist their 
defluxion. 

Ductus ad Nasum, 

The ductus ad nasum is a long membranous canal, begm- 
ning from the contracted bottom of the lachrymal sac, running 
within the groove through the lachrymal bone ; then along a 
canal in the superior maxillary bone, between it and the anterior 
turbinated bone, to terminate at the inner and inferior part of 
the nostril, upon the cuticular surface there, by an oblique oval 
orifice, which, from being constantly open, conspicuously strikes 
our view whenever we dilate the nosti^. The precaution of its 
termination upon the cuticular surface was evidently taken to 
prevent the tears from trickling upon and irritating the mem- 
brane of the nose. In the first part of its course the duct 
diminishes a little in its caliber ; from about its middle, however, 
it begins to enlarge again, and soon after acquires its former 
diameter. After having emerged from its bony passages, the duct 
makes several flexures, which, though inconsiderable, are suffi- 
cient to render the introduction of a probe through it at this 
part an affair of some difficulty. The membrane composing 
the duct appears to be a continuation of that which lines the sac : 
in its passage through the bones it is strengthened by a fibrous 
sheath. Its internal surface is shielded from the salineness of 
the tears by a mucous secretion. Its office is that of conveying 
away the tears collected within the sac, and of discharging them 
at the external nostrils. 

Course of the Tears , — The tears, as they issue from the duots 
of the lachrymal gland, are dispersed, by the operation of wink- 
ing, over the front of the eye, for the purpose of preserving the 
transparent part of it humid and bright ; and as they make their 
way to the bottom of the eye by gravitation, they naturally run 
along the triangular canal to the inner canthus, and become 
directed by tlie caruncula into the puncta, which, it is thought, 
imbibe them by some peculiar vital action, and not by any sup- 
posed capillary attraction*. When the tears overflow their 

* Wiietber do the puncta transmit the tears into tliat which leads to the 
lachrymal bag, in consequence of the fluid bein^mpelled by force, or whether 
they nave the power of absorbme the tears? We nave reason to believe that 
the orbicularis does, jointly with other powers, impel the tean^ onward. A. 
person having a redundancy of tears, shuts his eyes, and gratly impresses 
the fluid wif i that muscle, in order to get rid of them. But yet there is 
reason to believe that there is an absorbing power. Dr. Pullerton was con- 
vinced that they (t^ puncta) had this power, and I think it reasont^e 
idl^Abetnethyi * Lectures,^ 
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proper channelB^ and trickle down the side of the face^ the eye is 
said to be watery : this is commonly the condition of the organ 
on the approach of ophthalmia ; it arises also in states of common 
mechanical or chemical irritation ; and in the human subject, 
weeping is induced by excessive pain, and by certain emotions 
of the mind, particularly grief. Augmented secretion of tears 
may be the effect of inflammatory action in the gland itself ; but 
it is more frequently, perhaps, the result of sympathy. 

The remaining muscle of the eyelids — ^the levator palpehrae 
superioris intemus — and also the 

Muscles of the EyebalL 

Having been already described (at page 87), we pass on to the 
eye itself ; finishing the description of the Appendages with a few 

Concluding Observations. 

Contents of the Orbit. — ^In addition to the eontents of the orbit 
already spoken of, viz. the lachrymal gland, the levator palpehrae 
superioris, and the seven muscles belonging to the eyeball, 
there are (besides the globe of the eye itself) some vessels and 
several important nerves met with therein. There is the optic 
nerve, sheathed in dura mater, in the middle, entering at the 
foramen opticum, and penetrating the back of the globe. The 
nerve of the third pair, supplying three of the recti, the inferior 
oblique, and the levator p^pebrae, besides contributing to the 
formation of the lenticular ganglion. The nerve of the fourth 
pair, running to the trochlearis. The nerve of the sixth pair, to 
the rectus extemus. And the ophthalmic artery, whose ramifi- 
cations are distributed to the globe and the various parts con- 
nected with it ; and also the ophthalmic vein, which returns the 
blood into the cavernous sinus. 

These several parts are cushioned and packed in an abun- 
dance of soft adeps, which serves to connect them together, and 
at the same time accurately fills up the interspaces. Being in a 
state of semi-fluidity during life, this substance readily accom- 
modates itself to the various movements of the globe, which 
ordinarily it bolsters forward in front of the orbit ; although it 
is every now and then forced to one side, and then drives before 
it the membrana nictitans. That this is one of its principal 
purposes is shown by there being comparatively much less of it 
in man. In cases of extreme emaciation, part of this fat be> 
comes absorbed, producing that appearance called sunk^eyed. 

Ocular Case. — The orbit is lin^ with a dense, firm, fibrous 
ocular sheath or case, having the appearance of dura mater, of 
which it is said to be a continuation. It possesses fibrous at-> 
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tacliments to the bony inequalities and foramina at the bottom 
of the orbit, and by several threads is fastened to the back or 
rough part of the zygomatic arch. It is thickest and oflFers most 
resistance at the outer and upper parts of the cavity, where bony 
parietes are wanting. It serves to hold the contained parts 
together, and to protect them from external injury ; and it like- 
wise offers resistance to the impulse of the adeps whenever the 
eyeball is retracted. 

Of the Eyeball, 

The ball, globe, bulb, or apple of the eye (so variously deno- 
minated from its spherical form) may be regarded as an optical 
instrument of complex but singularly beautiful construction, into 
which the rays of light are received, and by which they are in 
their passage in such manner refracted and inflected as to be 
collected into focal points, and thereby to represent a correct 
image in miniature of the object from which they are radiating. 

Defence, relative Position, and Direction , — In order that we 
may perfectly understand the position of the eyeball in the head, 
the manner in which it is sustained in that position, and the 
various motions it is capable of, and thereby form correct ideas 
of the axis and range of vision, it is necessary for us to renew 
our acquaintance with the orbits. The orbit is an imperfect 
socket formed by unequal pieces of bone coming from the frontal, 
malar, lachrymal, temporal, ethinoidal, and sphenoidal bones, in the 
following manner and proportions; — Of the external ridge ; the 
supero-anterior part, about two fifths of the whole circumference, 
is formed by the orbital process of the frontal bone : the infero- 
anterior part, about one fifth, by the lachrymal bone ; and the 
remaining two fifths by the malar and temporal bones, in tjie 
ratio of three to one. IntemaUy, the "floor is constituted of the 
orbital plates of the lachrymal and malar bones ; the side by 
that of the frontal, and by the os planum ; the back parts by the 
ethmoidal and sphenoidal bones. The socket is of an irregular 
figure : looking into it in front, it has the appearance of being of 
a conoid or pyramidal form, but, on close examination, we find 
that the roof and one side are deficient — ^that the eyeball is 
guarded in those places only by bony arches, which, though 
they are firmly stayed and well placed to ward off attacks in the 
most perilous directions, seem to leave the organ exposed in 
others. This, however, is far from being the case. In the 
recent subject, not only a considerable part of the vacuity behind 
is occupied by the condyle of the inferior maxilla, but tiie re^ 
mainder of the space, posterior to the orbital elieath, is filled 
with adeps : and this serves as a bulwark to the globe behind. 
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while it freely admits of the motions of the jaw. But what prin- 
cipally demands our attention here, is the sheath lining the orbit. 
We have formerly examined this, and found it to possess consi- 
derable density, firmness, and resistance and to be thickest at 
the external and superior parts ; and we now perceive that it was 
made so because there it has to supply the place of bone. The 
socket formed by the sheath is described by some as conical, by 
others as pyramidal ; perhaps it bears the nearest approach to 
the latter form, though, like other anatomical comparisons to 
geometrical figures, it will be found not to possess mathematical 
precision : for the basis of the pyramid, instead of being equi • 
distant at every point from the apex, is obliquely truncated in a 
direction outward and downward ; to which may be added, there 
is a prominence Of the boundary edge next the nose that contri- 
butes with this truncation to give the eye a sunken appearance 
on that side, while the outer part of the globe projects beyond the 
socket. The orbital ridge has a quadrilateral figure : the exter- 
nal side is the longest, the inferior one the shortest, the vertical 
to the transverse diameter being in the ratio of seven to six ; the 
line of the internal side is interrupted by a notch. The axis of 
the orbit directs a horizontal line more outward than forward, 
more forward than downward : this line intersects another hori- 
zontal line drawn directly forward at an angle of about 70®, and 
one drawn directly outward at about 30® : the inclination down- 
ward, however, will of course vary with the position of the head. 
The axis of the eyeball is not exactly that of the orbit, though it 
likewise takes a direction more outward than forward ; for in the 
ordinary position of the head, it imperfectly horizontal, and in 
consequence of the prominence of the eye next the temple, in- 
clines more forward than the orbital axis, probably by 10® : the 
motions of the eye will, in course, vary its axis considerably, and 
especially in the lateral direction. In fact, the eyes, placed as 
they are in the head, command nearly a whole sphere of vision : 
the horse consequently is amply provided with visual means for 
seeking food and avoiding danger. 

Situation and Connection . — The eyeball is placed within the 
anterior or more capacious part of the orbit, nearer to the frontal 
than the temporal side, witn a degree of prominence peculiar to 
the mdividual, and within certain limits variable at his will. In 
front, the ball is suspended by the eyelids ; laterally and pos- 
teriorly, it is slung by its seven muscles, and posteriorly it is also 
retain^ by the optic nerve : which muscles and nerve, together 
with its blood-vessels, are, as we have seen, enveloped in fat; and 
this fat forms a bolster for the globe (as has also been pointed 
out), maintaining it in a due state of advancement, ana mate- 
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riaUy assisting in preserving its proper position, and giving 
steadiness to its movements. 

Magnitude, Figure y and Diameter. — The magnitude of the globe 
varies something in different individuals. Its figure is a compound 
of two spheres of different diameters, united in front by an elliptical 
line. The small sphere, or rather hemisphere, proj ects in front from 
the large one, and is transparent ; the large sphere, the less imper- 
fect one, is flattened posteriorly and prominent around its sides, 
but is opaque: the former, from its apparent resemblance to horn, 
has been named the cornea, or, to distinguish it from the latter 
(which is sometimes called the cornea opaca), the cornea lucida 
vel transparent. The diameter of the globe, according to Girard, 
exceeds its axis by about a line and a half (trois millimetres) : 
this is the reverse of the relative dimensions of the human eye, of 
which the axis exceeds the diameter by nearly a line. 

Constituent Parts. — ^The visual organ is composed — \st, 
of certain membranous parts, mostly opaque, called coats, in- 
vesting and protecting the contents of the globe; ^dly, of 
a series of diaphanous parts, or refracting agents ; ^dly, of a 
nervous lining, which receives a representation of the object 
seen, and transmits the impression along the optic nerve to the 
sensorium. 


THE COATS OR MEMBRANES 
Are, the sclerotic, choroid, retina, cornea, and iris. The first 
three of these membranes forms the opaque case containing the 
transparent parts, and are, properly speaking, the coats of the 
eye, being concentrically arranged one within the other, like the 
layers of an onion. The cornea is the sight of the eye, the 
watch-glass, as it were, fitted into this case ; and the iris is 
the coloured partition internally between the light and dark 
compartments of the organ, with a hole through its centre by 
which they communicate. 

Sclerotic Coat. 

The TUNICA SCLEROTICA (so named from its hardness or firm 
ness) composes the white p^ of the globe, extending from the 
insertion of the optic nerve to the cornea, and forming about 
four fifths of the entire superficies. Posteriorly, it receives the in- 
sertion of the fleshy fibres of the retractor : in front, it is strength*^ 
ened by the implantation of the tendons of the four recti, which 
have b^n (erroneously) supposed to spread over the part covered 
by GOigunctiva, producing its shiny whiteness, whence the ima^ 
ginary expansion has been named the tunica albuginea; but, in 
point of fact, no such expansion exists, the remarkable whiteneife 
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of the part being caused by the transparent glossiness of the con- 
junctiva itself. In other places the surface of the sclerotica is 
padded with fat. Its union with the transparent part, or cornea, is 
BO neat and perfect that one has been deemed to be a continuation 
of the other : the sclerotica manifestly differs, however, from the 
cornea, not only in being opaque, but in its texture and organi- 
zation, and also in its diseases. Moreover, either maceration or 
putrefaction disengages one from the other, and then it is demon- 
strable that the surrounding margin of the elliptical opening of 
the sclerotica is bevelled off, for the purpose of overlapping and 
nicely fitting the edge of the cornea, which is also sloped off, but 
in the contrary direction. The sclerotica is thinner upon its nasal 
than its temporal side, though it terminates in front in a thick- 
ened border all round ; but it is thickest at its posterior part, near 
the centre of which is a small circular aperture for the admission of 
the optic nerve : this opening is situated towards the inner and 
inferior part of the globe, and appears, when examined internally, 
as a white cribriform spot. The internal concave surface of the 
sclerotica is in intimate contact with the tunica choroides, from 
which it commonly receives a dusky stain, the natural effect of 
transudation after death : these coats are weakly connected to- 
gether by a very delicate cellular tissue, likewise by blood-vessels 
and nerves which find their way in great numbers to the choroid 
coat through pinholes in the sclerotica, most numerous round 
about the entrance of the optic nerve, and in the vicinity of the 
comeal border in front. The sclerotica possesses this peculiarity 
over the other ocular textures — that it retains its figure in the 
detached state equally the same that it does when distended and 
connected with other parts, and that it will regain its shape after 
indentation or distortion, immediately the pressure (should that 
have been the cause) is removed ; even small excised portions 
manifest the same retentive properties : so far, however, is this 
from being the case with the other component parts of the eye- 
ball, that, we shall find, there is but one of them but what is di- 
rectly or indirectly dependent upon the sclerotica for the preser- 
vation of its form, and that one even (the crystalline lens) is 
unable to recover itself after its shape has once been destroyed. 
Some anatomists consider this tunic to be an expansion — either a 
laminated or an entire one — of the sheath of the optic nerve : 
whether one or other or neither be the case, we certainly find 
their union to be intimate, and continuity of fibre to be the uni- 
ting medium. The sclerotic fibres, which are dense, firm, and 
elai^ic, and remarkable for their whiteness, are of the same nature 
apparently as those that compose ligaments and tendons. They 
take every variety of direction, and are so strongly interwoven 
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and matted together, that no force the fingers can exert will lace- 
rate it : indeed, they are found to decussate so generally through- 
out the tunic, that the opinion of its being divisible into layers 
seems to be resisted by anatomical evidence. The principal use 
of the sclerotica is, to give configuration, support, and protection 
to the abstractedly formless delicate parts encased within it. 
It also affords attachment to the muscles moving the globe. 

Cornea. 

The CORNEA (also called the tramparent cornea) is the part 
completing the sphere of the eyeball in front, filling up the ellip- 
tical vacuity left by the sclerotica, thereby forming rather more 
than one fifth of the whole superficies. In quadrupeds (not over- 
looking that notable exception, the hog,) this is the only exter- 
nally visible part of the eye ; they have not, therefore, according 
to tne common meaning of the term, any white to their eyes ; at 
least none is apparent but on such occasions as when the animal, 
without turning is head, looks behind him, a glance that gene- 
rally betokens slyness, if not viciousness : and this, T presume, 
is the origin of the vulgar assignation of vice to a horse who is in 
the habit of showing the white of his eye. The convexity of the 
cornea, which varies somewhat in different individuals, is greater 
than that of the sclerotica ; it being, as was said before, the seg- 
ment of a smaller sphere let into the segment of a larger one. Its 
figure (taking the circumferent outline of the cornea) is hori- 
zontically elliptical : it is not a perfect ellipsis, however, for the 
part turned inwards is bounded by an arc of larger sweep than 
that turned outwards : a remark that will serve us, so long as we 
remember that the optic nerve pierces the inner and inferior part 
of the globe, to distinguish a right eyeball from a left, in the 
detached state. The vertical diameter of the cornea bears the same 
relative ratio to its longitudinal that five does to eight. Its mar- 
gin is cut aslant to fit that of the sclerotica, by which it is over- 
lapped ; in this manner, the surfaces of apposition are consider- 
ably broadened, and their union so much the more strengthened; 
indeed, their union is so firm, that as much resistance is opposed 
to their mechanical separation as to the laceration of either of 
their texturps. Its convex surface is covered' by conjunctiva, con- 
tinued over it from the sclerotica, upon which its limits are marked 
by a black elliptical line relieved by a dusky shade ; this part of 
the membrane, however is so condensed and attenuated, that it 
becomes perfectly diaphanous, which circumstance has given rise 
to doubt, and even denial, of its presence here ; the fact, howevmr, 
is nowadays admitted to receive indubitable evidence from long- 
protracted maceration. At first view we might suspect that the 
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cornea itself^ being so pellucid a part^ was thin and delicate in its 
texture : but, in point of fact, it is allied in density, firmness, and 
resistance, even to the sclerotica ; for neither one texture nor the 
other are we able to rend with our hands, even with the aid of the 
forceps. If an incision be made directly across the substance of 
the cornea, lamina after lamina may be stripped off ; and while 
we are doing this, we cannot but notice that the surface is con- 
tinually freshly bedewed with a limpid serous fluid oozing from 
the cellular interstices. This watery exudation, some imagine, 
is pent up in cells during life, and its escape and diffusion after 
death is the cause, they conceive, of the filmy obscurity of the 
cornea, which so speedily follows the extinction of life. If the 
cornea is macerated, it swells, turns opaque, and becomes soft and 
flabby ; and in this condition it proves very readily separable into 
its component laminae, in consequence of their cellular adhesions, 
which in the recent eye are dense and compact, being now lax 
and fiUed with fluid : indeed, the laminae may be felt sliding one 
over another, by squeezing and rubbing them between the fingers : 
for all this, however, we cannot correctly determine their 
number, though we can discover that the anterior layer is 
evidently continued from the conjunctiva scleroticae. When 
closely examined in this softened condition, the laminae 
show signs of a fibrous texture; and the density and tough- 
ness of the cornea favour this idea, as also does the circum- 
stance of its blood-vessels being both small and scarce. In the 
healthy state the vessels are too minute to admit red blood, 
though red ones are seen commonly enough under inflammation. 
Nerves have not been traced into its substance, nor do its laminae 
appear to be sensible, unless it be the anterior one, which has 
probably nearly the same feeling as other parts of the conjunc- 
tiva ; this (coupled with the vascularity) is a strong fact to show 
their identity. Since, then, this is a part that possesses such 
firmness of texture and mechanical resistance, we must consider 
that it was made so tough to complete the eye-case or defence in 
front ; at the same time, from being transparent, it is perfectly 
permeable to light, and, as such, is also operative in the produc- 
tion of vision. 


Iris, 

The ibis (so denominated fi*om the brilliancy of its aspect and 
variety of its tints) is that part from the appearance of which is 
vulgarly assigned the colour of the eye. In order to examine this 
body we must excise the cornea, beWd which it is perpendicu- 
larly extended, after the manner of an internal eyelid, for the 
purpose of regulating the quantity of light going to the bottom of 
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the eye. Its boundary edge being fixed within the periphery 
just behind the cornea, they both necessarily exhibit the same 
figure in outline; but, the cornea being concave and the iris 
fiat, an interval is left between them, deepest in the middle, and 
this is called the anterior chamber ^ to distinguish it from a cor- 
responding space behind the iris, denominated the posterior 
chamber. The iris exhibits a perforation, horizontally elliptical, 
through its middle, which forms the pupil^ or what is vulgarly 
called the sight of the eye : the aperture is rather nearer to the 
inner than the outer, to the upper than lower side of the globe, 
and this in course it attended with a correlative variation in the 
breadth of the iris at these places. The diameter of the pupil 
will vary — and so indeed will its figure occasionally — according 
to the condition of the organ and the quantity of light to which 
it is exposed. The periphery of the pupil, both above and below, 
is more or less intruded upon by several little, black, pendulous 
bodies, which are the corpora nigra. 

Surfaces. We distinguish in the iris two flat surfaces, and 
two elliptical margim. The anterior surface, the veritable iris, 
is noted for its brilliancy, and for its colour, which varies in dif- 
ferent individuals. It is a remarkable fact, that this variety of 
hue in the iris corresponds with the colour of the hair ; bay and 
chestnut horses have hazel eyes ; brown horses have brownish 
eyes ; and very dark brown or black horses, eyes of a still darker 
dusky-brown shade. This curious relation is still more observa- 
ble in human beings ; the diversity of colours and hues in their 
irides being infinitely greater than anything we behold among 
any one species of animals. Cream-coloured and milk-white 
horses have wall-eyes, and Albinos have red eyes ; in both which 
instances the iris is said to be destitute of any colouring matter 
whatever. Both eyes are commonly alike in hue and shade ; 
though now and then it happens that one is a light, its fellow a 
dark eye. Upon the anterior surface of the iris are visible two 
broad elliptic^ belts, the inner of which may be distinguished 
from the outer by being a little darker coloured ; and upon the 
latter are discernible several plicm, of which two are more elevated 
and conspicuous than the rest : the inner of these two plicae forms 
the boundary line of the.belts, and casts a shade upon the inner 
belt, imparting to it the eflPect of distance when viewed in the 
living eye. — The posterior surface of the iris is covered with a 
thick stratum of black mucous matter derived from the pigment, 
which, from impregnating it with the colour of a grape, has be- 
got for it the name of uvea ; and it would appear that the colour 
of the iris (the nature and production of which yet remain a mys* 
tery) is essentially dependent upon the uvea : for if the pigmex^ 
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be washed off, the iris will be rendered colourless. In wall-eyes, 
in which the uvea is wanting, the iris is white ; so it is in Albi- 
nos, in whose eyes there is the same deficiency. This surface 
has likewise a division into two parts by a prominent elliptical 
fold in the middle : the larger one exhibits numerous convergent 
strise which run in radii from the outer margin, where they look 
almost like continuations of the ciliary processes, and terminate 
in this prominent fold ; the inner and lesser division is a plane 
oval surface, apparently without strise, perforated in the centre 
by the pupil. 

Margins, The greater or ciliary margin of the iris is em- 
braced by the ciliary circle, and has a broad attachment to the 
choroid coat besides, through the continuation of the pigmentum 
nigrum. The lesser or pupillary margin, rendered black and 
prominent by an edging from the uvea, and hanging loose and 
floating in the aqueous humour, constitutes the boundary line of 
the pupil, and gives attachment to the corpora nigra. 

The pupil, then, is nothing more than a hole in the iris, oblong 
or elliptical in the same direction as the cornea is, whose diame- 
ter varies with the intensity of the light to which the eye is ex- 
posed. There are animals, however, in which the pupil does not 
ordinarily correspond in shape with the cornea, in consequence of 
its altering its figure as well as its magnitude under such circum- 
stances ; e,g, in the cat, the cornea is circular, but the pupil dur- 
ing the daylight is elliptical in the vertical direction, though at 
night it becomes circidar ; and, indeed, the pupil of the horse, 
widely dilated from the effects of amaurosis or the influence of 
belladonna, likewise assumes the circular figure. 

Structure, All that we know about the structure of the iris, 
is, that it is apparently a fibrous membrane, divisible into two 
layers, provided abundantly with blood-vessels and nerves, and 
thickly coated behind with uvea : the division of it cannot be 
carried through the pupillary margin, there its layers becoming 
inseparable. Its fibres are believ^ by some to be muscular, the 
quick and free motions of the part forming the principal grounds 
of their argument ; for the fibres (even by their own admission) 
are two minute to admit of anatomical demonstration. Professor 
Coleman found them well marked in the eye of a greyhound that 
had been long inured to cunning coursing in a rabbit warren. 
Not only do these fibres elude all anatomic^ test of their nature, 
they are insensible to the common mechanical and chemical 
excitants of other muscles, and even to galvanism. — The arteries 
of the iris come from the hng ciliary, and are arranged so as to 
form two circuit arterosi upon its anterior surface, corresponding 
to the two prominent plicse thereon : from these, minute branches 
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are detached, which are so nmnerous, that they of themselves 
appear to constitute the basis or essential part of its texture. 
^le ciliary nerves lavish their branches upon the iris ; but, owing 
to their minuteness, defy all attempts to make out their distri- 
bution. 

Motion. The motions of the iris consist in contraction and 
dilatation, and the dimensions of the pupil are conversely regu- 
lated thereby : when the iris becomes contracted the pupil be- 
comes dilated, and vice versa ; the pupil, however, is never shut 
so completely as to exclude light altogether. These motions are 
involuntary — excited by the presence of light — and, cceteris pari^ 
bus, are regulated by the quantity admitted, or the suddenness 
with which it is admitted, into the eye. This action, however, 
is not the effect of direct stimulus, but proves to be a secondary 
or sympathetic result, since light has no visible influence upon 
the iris itself — ^the impression is made upon the retina : in gutta 
serena (paralysis of the optic nerve), for example, the pupil be- 
comes dilated and the iris remains motionless ; and when the 
pupil is closed so that light cannot get to the bottom of the eye, 
the iris becomes fixed. Furthermore, the motions of the iris are 
influenced by the magnitude and distance of the object of vision : 
when the eye is intently viewing a near object, or one very small, 
the pupil becomes contracted ; but if the object be removed to 
a distance, or it have a wide surface, the pupil will become di- 
lated. During sleep the pupil is contracted. After death it re- 
mains in that state (either contracted or dilated) in which it hap- 
pened to be at the instant of the last expiration, and cannot by 
any means we may employ be re-excited to action. The efficient 
cause of these movements remains undeveloped. 

Corpora Nigra. 

I have given this name to the little globular, black bodies 
found attached around the pupillary margin of the iris ; and I 
have taken the liberty to do so, because I am not aware that any 
appellation has been assigned them by the veterinarians of this 
country. Girard, speaking of them, says, que Fouverture pu- 
pillaire offre communhnent quelques tubercles noirs, sortes de 
prolongemens franges, replies en dehors, et nomm^s fungus 
but the term fungus sounds to our ears so much like disease, that 
I consider this a sufficient reason for not adopting it. By this 
laconic description of Girard^s (for this is aU he says about them) 
it would appear that they are not unewceptionably present : I 
have not myself remarked their deficiency unless where the pig^ 
ment was wanting. There are commonly three of them, about 
the magnitude of pepper-corns, ranged en masse along the upper 
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margin of the pupil, something nearer to the outer than the 
inner comer; and the largest is placed outwardmost — unless 
we reckon a very small one indeed, which is generally found be- 
side it. Along the lower edge there are likewise three, sometimes 
four of them : but these are comparatively inconsiderable, not 
being larger than pins' heads. The corpora nigra svperiora 
hang more or less over the pupillary opening in front : the cor- 
pora inferior a project just enough to interrupt the regularity of 
the pupillary line. I am inclined to regard these bodies as pro- 
ductioiis of the black pigment : they have similar fringed or 
velvety surfaces, and appear to be resolvable into the same mu- 
cous substance, and to be continued from the uvea — to be, in fact, 
uveal excrescences. Professor Coleman has seen them as large 
as the largest garden peas, without their seeming to interfere at 
all with vision. 


Choroid Coat, 

The tunica choroides is the black, soft, delicate texture 
immediately covered by the sclerotica. It extends from around 
the termination of the optic nerve, by which it is perforated, in 
intimate contact with the internal surface of the sclerotica, as far 
forward as the edge of the cornea, where it ends in the ciliary 
circle: it being connected to the sclerotica by a very fine 
cellular web, by intercurrent blood-vessels, and by the ciliary 
nerves. 

Ciliary Circle, If that part of the sclerotica in union with 
the cornea be removed, we shall expose, immediately behind the 
vanishing edge of the latter, a whitish cellular belt about two 
lines in breadth : this is named the orbicularis ciliaris, ciliary 
circle j or ciliary ligament. It forms the medium of union or 
line of demarcation between the choroides and iris ; it is also the 
place where the sclerotica has the firmest connection with the 
choroides, and through that connection likewise an intermediate 
one with the iris. The basis of the ciliary circle is nothing but 
condensed cellular membrane ; but the ciliary vessels and nerves 
in their course pervade it, forming a sort of vascular and nervous 
plexus : a circumstance that has given rise to other names for it. 
This part may be stripped off altogether with the forceps ; and 
in doing so it will be found to adhere with most tenacity to the 
choroides. Fontana has described in the human eye a triangular 
canal in the cellular tissue between the sclerotica and this circle ; 
but, for my own part, I cannot find any such cavity in the eye 
of the horse. 

Structure, The inner surface of the choroides is accurately 
applied in every point to the internal tunic — ^the retina ; though 
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so closely applied, however, they nowhere adhere, either by vas-. 
cular or cellular connection. Externally, the choroides presents 
everywhere a black surface ; internally, only the anterior parts 
are black: the posterior concave part, about ouc half of the 
entire internal superficies, being of a brilliant variegated green 
tint. The black part is called the nigrum pigmentum : the 
green, the tapetum lucidum. The basis of the structure of the 
choroides consists in vascularity: arteries and veins in count- 
less numbers enter into its composition, dispersed through an 
intertexture of fine cellular web. Though this fact has been 
ascertained, however, the arrangement of the vessels is a question 
that does not seem to this day to have been satisfactorily de- 
termined. It appears certain that there are two strata or sets of 
vessels ; but, some say an external one of veins, which they call 
the ven(B vorticoscBy and an internal one of arteries, to which has 
been given the name of tunica Ruyschiana ; while others place 
the veins upon the inside. — Les arteres,^^ says Girard, dis- 
tribuees h la surface externe forment une couche premiere, unie 
h une lame intMeure, dans laquelle se rendent les veines.^^ It 
is, perhaps, suflScient for us to know, that this tunic is (with least 
difficulty in the situation of the tapetum) separable into two 
layers ; that these layers consist almost entirely of blood-vessels, 
which cross and intercross one another so as to form a vascular 
network very difficult if not impossible to unravel ; and that its 
arteries come from the ciliary, and its veins pour their blood 
into the ophthalmic vein. In order to examine the structure of 
the choroides it should be freed jfrom the colouring matter ad- 
hering to it ; and this cannot be done without suffering it to 
remain some days in water, which is very apt to impair its 
texture. 

Pigment. This adventitious substance is spread over both of 
the choroid surfaces ; but the inner layer is thicker and more 
consistent and determinable in its limits and disposition than the 
outer. The outer, the entirely black one — the veritable nigrum 
pigmentum — ^begins just behind the ciliary circle, and appears to 
be uniformly continued over the whole of the posterior hemi- 
sphere ; the inner one, partly black and partly green, lines the 
dark chamber, fills up the interstices between the ciliary pro- 
cesses, and coats the posterior surface of the iris. The coloured 
part, called the tapetum or carpet, or from its brightness the 
tapetum lucidum, is not found in the eyes either of men, birds, 
or fishes, and in quadrupeds it is. seen of different colours: in 
the horse, it is pea-green ; in the cat, it is yellow; in the stag, 
blue. In all, however, its relative situation is the same : it makes 
a circular sweep to a certain extent around the entrance of the 
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optic nerve ; in the horse, it spreads wider superiorly than in- 
feriorly, occupying the posterior half of the dark chamber — that 
part which is within the axis of vision. In a perfectly fresh eye, 
the tapetum is bright, and its limits are distinctly marked ; in- 
deed, with pains, it may be stripped cleanly off the sclerotica, 
and even without staining the fingers in so doing ; but putrefac- 
tion destroys its verdure and consistency, and converts the entire 
pigment into a thin, sooty, semi-fluid matter, readily diffusible 
in water, and which leaves a dusky stain upon the sclerotica and 
other parts in contact with it. The pigmentum and tapetum 
(apparently the same substance, differing only in colour) are 
supposed to be a peeuliar secretion from the vessels of the cho- 
roides — a secretion of a mucous nature — only that it is con- 
tained within a very fine, soft, and delicate cellular tissue by 
which it is held together. Mr. Hunter compared it to the rete 
mucosum : and there would appear not only to be a similarity in 
composition, but also some mysterious relationship existing be- 
tween them in regard to their formation ; for, in Albinos, in 
purely white and cream-coloured horses, in white rabbits, ferrets, 
&c., in whose eyes the pigment is deficient, the rete mucosum 
is also wanting ; this accounts for the delicate whiteness of their 
skins, and for the redness of their eyes, in which the blood (cir- 
culating in the vessels of the choroid) is seen through the pupil, 
unobscured by colouring matter. 

Ciliary Processes, Leaving the ciliary circle, .the choroides 
makes a sudden inflection inward behind the iris, and then turns 
intensely black. This inflection considerably contracting the 
space the tunic was formerly spread over, there results a super- 
abtindance of substance, which we find to be disposed of in 
puckers or plaits, arranged in parallel lines, like radii, around 
the circumference of the crystalline lens : regarding the doubling 
and plaits together as a whole, the part is named the corpus 
ciliare ; but the plaits by themselves are called the processus 
ciliares. These processes repose, posteriorly, upon the soft bed 
of the vitreous humour, whereupon they make counter-impres- 
sions, the membranula corona ciliaris being alone interposed. 
The corpus ciliare is coated with pigment of the deepest dye — 
tlie interstices of the processes in particular are thickly bespread 
with it ; this explains the remarkable blackness of this part, and 
accounts for the radiated circle of black struB marked upon the 
surface of the membranula ciliaris, after the processes have been 
stripped off. In order to examine the structure and connections 
of the corpus ciliare, the pigment should be washed off. It will 
then be found to be continuous at the cfliaiy circle with the 
choroid, to possess the same vascular basis as that tunic, and, in 
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fact, in no wise to differ iBrom the choroid but in its disposition 
and arrangement. The internal part of the choroides near the 
angle of inflection presents to minute inspection (or through a 
magnifjdng glass) numerous delicate and faintly-marked stripes, 
arranged in parallel radii, which are the ciliary striae ; and every 
two or more of these striae unite afterwards to form a single 
plait or ciliary process, that runs direct to the crystalline lens, 
growing broader as it proceeds, adhering in its way to the mem- 
branula ciliaris (which is behind it), and terminating with an 
angular point at the capsule of the lens, with which, though in 
contact, it has no connection whatever. The best view we can 
have of these processes is obtained by making a perpendicular 
section of the eye and looking at them through the remaining 
portion of vitreous humour : a broad, black, well-defined line 
will then be seen, showing their union with the choroides ; and 
in consequence of their posterior edges having a greyish cast, we 
are enabled to distinguish their interstices filled with black 
pigment. We can also distinguish that they vary in length, 
but not perceptibly in breadth. 

The retina (so called from its supposed reticulated texture) 
is the third or innermost tunic. The optic nerve having reached 
the inner and inferior part of the globe, pierces the sclerotic and 
choroid coats, and in its passage through them grows somewhat 
contracted in its diameter : having arrived at the internal part, 
the nerve swells into a little white eminent papilla (appearing 
as a white spot in the living eye), from whose circumference 
issues, in white radiating lines, a medullary pulp which spreads 
over the entire surface of the dark chamber. It is sustained in 
this state of globular expansion by the vitreous humour, and 
thus becomes accurately applied to the choroides externally, but 
without contracting any adhesions whatever until it has reached 
the corpus cUiare. In an eye perfectly recent and unpre- 
pared in any way for the examination, the retina appears to 
terminate on a sudden, by a defined edge, at the black 
circle upon the ciliary body, by adhesion there to the tunica 
vitrea : it is asserted, however, by some anatomists, that it 
does not end but only grows much thinner here, afterwards 
extending almost imperceptibly between the ciliary processes and 
timica vitrea, and proceeding to the capsule of the lens; and this 
part, they say, in consequence of being much compressed, puts 
on the appearance of nervous strise ; whereby, they add, its con- 
nection with the iris becomes established. During life, the re- 
tina is transparent — the choroides shines through it and gives 
colour to the pupil ; but speedily after death it loses its pellu- 
cidity, and exhibits a dead or opaque whiteness : immersion in 
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spirits of wine produces the opacity at once, at the same time 
giving to the membrane a degree of firmness. — In composition^ 
it appears at first view merely to be an expanded mass of ner- 
vous pulp j but, by scraping the surface of it as it fioat^ in water, 
it becomes resolvable into a pulpy or medullary part (which is 
seen dispersed in the fluid) and an extremely deUcate membrane, 
whose texture has been found to be almost entirely vascular ; the 
latter forming the basis or vascular network upon which the 
former is spread, and by which it is nourished and supported. 
This membrane is intimately united with the border of the open- 
ing that gives passage to the optic nerve. It receives its vessels 
from the central artery of the retina — a vessel that takes its 
course through the axis of the nerve. 

OF THE HUMOURS. 

These are three in number, viz., the aqueous y crystalline, and 
vitreous ; and they occupy in succession the spaces in the ante- 
rior, middle, and posterior parts of the globe. 

Aqueous Humour. 

The aqueous humour escapes as soon as the cornea is punc- 
tured, and the cornea itself falls afterwards into wrinkles, showing 
that the convexity and tension of the one is owing to the presence 
and pressure of the other. It fills the interval between the 
cornea and crystalline lens, insulating the iris by which the 
whole space is divided into two cavities, named the anterior and 
posterior chambers : these chambers consequently communicate 
through the pupil ; but they are very unequal in their dimensions, 
the posterior being nothing more than a very narrow chasm 
between the uvea and the lens, surrounded by the ciliary pro- 
cesses, whose points may be said to project into it. The aqueous 
humour is a bright limpid fluid, and in its properties bears a great 
resemblance to the vitreous, in the condition in which the latter 
drops from its cellular case : they are both compounded of albu - 
men, gelatine, and muriate of soda, suspended in a watery men- 
struum. This humour (as well as the others) has a capsule of its 
own; at least, we infer so from analogy, or rather from the separa- 
bility of a thin transparent lamina from the concavity of the cor- 
nea, not possessing the fibrous character of the other comeal 
laminse, and which some have been able, they say, to trace upon 
the iris ; though no one, I believe, has seen it enter the pupil : 
this membrane is supposed to secrete the humour ; and, if we 
may judge from the rapidity with whicSh the fluid is reproduced 
after it has been let out, its secretion is by no means either a 
difficult or an expensive process. 
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Crystalline Lens. 

The crystalline lens, though a solid body, is always con- 
sidered as one of the humours. It is named crystalline from 
its resemblance to crystal, and lens from its shape. It is 
lodged between the aqueous and vitreous humours, the latter pre- 
senting in front a hollow bed for its reception ; and it is surrounded 
by the ciliary processes, and parted from the iris by the posterior 
chamber. The lens is inclosed within a capsule of its own, by 
whose attachment to the tunica vitrea it is retained in its place, 
with the assistance of the membranula corona ciliaris. This cap- 
sule, the tunica crystallina of some, is denser, firmer, and more 
resisting than the tunica vitrea : it cannot be shown to have any 
adhesion to the lens itself, there being between them an aqueous 
moisture, which some regard merely as a post-mortem exudation, 
while others consider it as necessary during life to prevent adhesion 
of the contiguous surfaces, and call it the aqua vel liquor Mor- 
gagni, from its discoverer. The anterior part of the capsule is 
thicker, stronger, and more elastic than the posterior part; 
though the latter is something strengthened by the membranula 
ciliaris, and is closely, but not inseparably, united by a fine 
cellular web to (and consequently cannot, as some have supposed, 
be continuous in substance with) the tunica vitrea. Successful 
injections show the vascularity of the capsule ; and the liquor 
Morgagni is supposed to be a secretion from its vessels, which 
themselves are derived from the central artery of the retina. 

The lens in figure approaches more or less to a sphere : it is not 
uniformly spherical, but is composed of the segments of two un- 
equal spheres, the posterior of which has more convexity than 
the anterior. Though perfectly transparent, it has this pecu- 
liarity in its composition — that it is soft externally, but gradually 
increases in firmness and density of substance from the super- 
ficial to the central parts, which latter becomes its nucleus. It 
appears to be placed, as it were, in a state of insulation within the 
capsule ; for we cannot detect any cellular, vascular, or other direct 
connection between one and the other ; and we constantly find 
both their surfaces moist with the liquor Morgagni, rendering 
them so slippery that whenever the capsule is wounded the 
lens readily makes its escape. — ^The nature and composition of the 
lens is a subject stiU open to inquiry. As in other doubtful and 
obscure cases, where anatomical tests forsake us, hypothesis is 
ready to supply their place, and, as in the present instance, now 
and then furnishes us with some ingenious and plausible con- 
jectures. Dr. Young* thought that at one time he saw in the 
♦ Young, * On Natural Philosophy.* 
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lens of a bnllocVs eye muscular fibres with intersecting tendons, 
to which he ascribed the power of augmenting its sphericity : 
indeed, Mr. Hunter had a notion that it possessed a power of 
varying its figure, and had made some allusions to a fibrous 
structure. These suppositions, however, have arisen from exa- 
minations of the lens in an opaque and altered condition : so 
long as it remains pellucid, though its substance does come away 
in spherical laminae, there appear no groimds for ascribing a 
fibrous composition to it. Notwithstanding the physiological 
ingenuity, therefore, of these hypotheses, all that we are absolutely 
warranted in offering upon the subject of its composition is rather 
the result of chemical inquiry than any anatomical knowledge 
we possess of its organization. In the living animal, it is as 
transparent as the clearest crystal: after death it gradually 
loses its pellucidity, and more rapidly when immei*sed in water, 
by which it becomes converted into an opaque pulpy mass. 
Even if it is simply squeezed between the fingers, it turns 
opaque : a change rationally explained by saying, that we have 
destroyed its organization and extravasated its fiuids. Acids and 
alcohol take the same effect that boiling water does upon it : they 
convert it into an opaque, white, and more solidified body, such 
as we see it in the head of a boiled fish. It is found to be chemi- 
cally composed of albumen, gelatine, and water ; and this seems 
to be the sum and substance of our present knowledge of its 
conformation. Neither blood-vessels nor nerves have ever been 
traced into it ; nor are we certain that it is organized at all, 
unless we receive as proofs the ordinarily assigned tests of or- 
ganization — the phenomena of growth and morbid changes. 

Vitreous Humour. 

The vitreous humour fills the posterior concavity of the 
globe — ^the dark chamber — occupying nearly four fifths of its 
whole interior. It is of the consistence of thin jelly, and from 
its pellucidity and glassy appearance has got its name. It is 
moulded to the form of the cavity containing it, and lies in con- 
tact everywhere with the retina, though there is no connection 
whatever between them. Beyond the boundary line of the re- 
tina it is covered by the corpus ciliare ; and in front is shaped 
into the form of a hollow bed for the reception of the lens. Let 
this tremidous mass be pricked or otherwise wounded, and a 
limpid fluid drops from it, very like water, leaving behind a 
thick and gelatinous part, which at length becomes resolved into 
a membranous substance : this membranous residue is said to be 
disposed in small cells, varying in figure and size, and is called 
the tunica vitrea vel hyaloidea. Opposite to the corpus ciliare^ 



SENSITIVE SYSTEM. 


893 


this membrane is double : one part of it lines the hollow con- 
taining the lens ; the other advances under the ciliary processes^ 
for whose reception it is arranged into an equal number of ra- 
diated longitudinal folds^ with depressions between them, which 
proceed to the border of the lens and adhere to the anterior 
circumference of its capsule. The portion of black pigment be- 
tween the ciliary processes and these plicae adheres to both : so 
that when the processes are stripped off, the plicae are seen 
marked with a regular series of black striae forming a radiated 
circle around the lens, which appearance has obtained the name 
for this folded portion of membrane of membranula corona cilia^ 
ris. This being the arrangement of the divisions of the hyaloid 
membrane, it follows that there must necessarily exist a trian- 
gular interval or canal around the capsule of the lens, which 
forms the base of it, having indentations in its front side : this 
is the canal of Petit — canalis Petitianus, This canal possesses 
the breadth of the corpus ciliare, behind which it is readily 
inflatible. It has no communication with any other part. 

The fluid that escapes from the punctured vitreous mass, 
though of greater specific gravity, is much the same in appear- 
ance as the aqueous humour, from which, I believe, it only differs 
in the proportion, not in the number or nature, of its ingre- 
dients — yiz, albumen, gelatine, common salt, and water. 

The arteria centralis retince takes its course through the 
middle of the vitreous humour to the capsule of the lens : but 
for all this, anatomists have not succeeded in detecting any 
signs of vascularity or organization in this extremely delicate 
tremulous mass. 


OF THE EAR. 

The organ or hearing is constituted of divers parts, which 
have been arranged in two classes — ^the external and the internal 
ear. 

The External Ear 

Comprises the Concha and the Meatus Auditorius Extemm, 

Concha.^ 

The concha, or conch, is the term we use to denote the 
whole of that part of the organ which is exposed to external view. 
This consists of a flexible, trumpet-shaped, moveable structure, 

* In general form and external appearance the horse's ear bears no sort of 
comparison with the ear of a man. The external ear of the latter, altogether, 
has got the appellation of pinna ; and on examining the suiface of a well- 
formed human ear, we perceive five eminences, the helix, antihelix, iragm, anti^ 
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erected on either side of the summit of the head, for the purpose 
of collecting the vibrations of sound. Superiorly, the concha 
(which is ordinarily about six inches in length), grows contracted, 
and terminates in a point : inferiorly, it presents a broad, firm, 
circular base or root, so connected with the cranium upon which 
it rests, as to admit of some considerable extent of sliding mo- 
tion. Antero-externally, appears the aperture or external orifice 
of the concha, ovoid in its outline, and of large dimensions, ex- 
tending from the point down to within an inch of the base : it is 
broader above than below, and is terminated inferiorly by a 
rounded angle. Internally, the concha exhibits a capacious cavity, 
broadly exposed by the external orifice ; but ending below, at 
the back part, in a sort of chamber or cul-de-saCy in front of 
which is the fonnel-like entrance to the meatus auditorius. The 
sides of the conchal cavity are marked by several longitudinal 
grooves or fiirrows, separated by irregular salient ridges ; and 
the whole is so thickly clothed with long downy hair that the 
cavity in some horses seems to be almost choked up by them. 

Composition, The concha is composed of three cartilages, 
connected and attached by ligaments and muscles, and enveloped 
within an external and an internal covering of common integu- 
ment, 

THE CARTILAGES OF THE EAR, fibrous in their struc- 
ture, are the conchal, the annular, and the scutiform. 

The conchal cartilage (so denominated from its giving 
shape to the concha) is the largest of the three, constituting the 
entire upper or trumpet-shaped part of the ear. In its detached 
state it represents a hollow cylinder very obliquely detruncated 
along its outer side, in which defective part is formed the ex- 
ternal orifice. Its superior end or apex runs into a point : the 
base or inferior part bulges posteriorly, forming the chamber 
aforementioned ; while anteriorly it is elongated into a bifur- 
cated process of a semicircular form, which assists in the form- 
ation of the meatus auditorius. All the muscles but two, 
moving the external ear, are connected with this cartilage.* By 
them it is attached to the cranium, and also, as well as by liga- 
mentous expansion, to the cartilage next to be considered. 

iragtts^ and lobula ; and three cavities, that of the helix, fossa mvicularis, and 
concha. 

On the present occasion I have fafter the manner of the French Anatomists) 
adopted the term concha as an appellation for the whole external ear : its literal 
si^fication (a shell) bearing out very well this extended application of it. 
The general cavity, or interior of the external ear, I call the conchal cavity ; 
and the cartilage, which more particularly gives this shell-like or trumpet-form 
to the external ear, the conchal cartilage, 

*Vide p. 84*, “Auricular Region.” 
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The annular cartilage, ring-like in its shape, snrronnds 
the auditory process of the temporal bone, in which situation it 
is embracea by the lower end of the conchal cartilage, the two 
being connected by ligamentous substance. It forms the en- 
trance or beginning of the meatus auditorius extemus. — Its use 
appears to be, to admit of the motions of the external ear, and, 
at the same time, preserve the meatus from sustaining obstruc- 
tion or interruption in its canal in consequence of such move- 
ments, whereby sound might be checked or arrested in its way 
to the interior. 

The scutiform, or triangular cartilage (wrongly called 
triangular^ however, since its form bears a nearer approach to 
an oval, flattened), is situated at the inner and fore part of the 
base of the conchal cartilage, reposing upon the temporal muscle. 
It gives attachment to several of the muscles moving the ear. 

THE SKIN covering the ear, although continuous with the 
other common integument of the body, exhibits within the cavity 
of the concha a comparatively thin and delicate texture. It 
becomes very thin and dry ; and adheres to the cartilage by a 
cellular tissue, dense and compact, and destitute of adipose 
substance. After having lined the conchal cavity, it ends in a 
sort of blind pouch over the membrane of the tympanum, to 
which it contributes an outward layer. Underneath the skin we 
find numerous follicles, from which oozes a peculiar greasy matter, 
for the purpose of keeping the parts soft and pliant. Below 
these follicles there is a second set of glands — the glandule 
ceruminosa ; whose ducts open between the roots of the hairs, 
and issue a sticky bitter matter, which, acquiring consistence 
from evaporation, constitutes the cerumen or wax of the ear. 
This secretion protects the bottom of the ear from the insinuation 
of insects, dust, &c. Sometimes it collects and forms concre- 
tions, obstructing the passage into the interior. 

Organization. The arteries supplying the external ear are 
derived from the anterior and posterior auricular branches of the 
external carotid. Its veins return their blood into the jugular. 
Its nerves come from the portio dura of the seventh pair. 

Meatus Auditorius Externus. 

The external auditory passage is the tubular canal leading from 
the cavity of the concha to the membrane of the tympanum. Its 
commencement is dilated after the form of a fiinnel, from which 
the canal grows contracted, and at the farther end is elongated 
in the direction of the membrane of the tympanum. . In com* 
position, it is partly osseous and partly cartilaginous : the auditory 
process of the petrous portion of the tempor^ bone constituting 
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the inner, the annular cartilage, the outer part. It is lined by 
an extension of the skin from the concha, and is plentifully 
furnished with sebaceous glands.* 

The Internal Ear. 

This comprehends two parts — the Tympanum and the Laby- 
rinth. 

Tympanum. 

The tympanum consists of an irregular cavity, situated within 
the petrous portion of the temper^ bone, having the meatus 
auditorius extemus on its outer side, the labyrinth on its inner. 
The cavity is lined by a very delicate mucous membrane, though 
it contains no fluid ; and exhibits several foramina or apertures. 
At one part it has a communication, through the Eustachian 
tube, with the external air ; but the entrance into it through the 
meatus auditorius is closed by the membrana tympani. This 
semi-transparent membrane is stretched tightly across the termi- 
nation of the meatus; not, however, after the manner of the 
parchment of a drum, but funnel-like, a shape into which it is 
drawn from the attachment to its centre of a lengthened process 
belonging to one of the little bones contained within the cavity. 
Two layers enter into its composition — an outer of skin, an 
inner of lining membrane ; which last exhibits so high a state of 
vascularity as to have been assimilated to the iris.f 

Fenestras. The side of the cavity facing the meatus externus 
exhibits a very irregular aspect, and is perforated by two aper- 
tures — the fenestra ovalis and the fenestra rotunda. Between 
these two perforations is an osseous eminence called the tubercle. 

The fenestra ovalis (also known as the foramen ovale) is an 
aperture bearing an approach to the fissure of an oval, looking 
from the cavity of the tympanum into the labyrinth. 

The fenestra rotunda (also called the foramen rotundum) is 
likewise an ovoid opening, situated by the side of the tubercle, 
and communicating (not with the labyrinth, as in the case of 
the former opening, but) with the scalse of the cochlea. 

Bones. Arranged along the interval between, and connected 

* In the feetus a thick whitish substance is secreted bj these glands, which 
answers the pu^ose of defending the parts against any acrimony in the liquor 
amnii. After birth, this secretion is discharged along with the subsequent 
issue of waxy matter. 

f In the foetus, the membrana tvmpani (and, indeed, the tympanum alto- 
gether) is very superficially placed ; for that which forms the osseous part of 
the meatus externus in the adult is a mere bony ring at this period, across 
which the membrane is extended. This is beautifully illustrated in the cranium 
of a fmtal puppy now before the writer. ' 
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with, the membranes closing the external meatus and the oval 
fenestra are four little bones {ossicula)^ by whose intervention 
vibrations of sound agitating the membrana tympani are trans- 
mitted to the membrane opposite — that closing the fenestra 
ovalis : for these bones are connected to each other by ligaments, 
and are so disposed in relation to one another as to offer the 
greatest mechanical advantages in this chain of communication 
for the purpose of augmenting the intensity of the vibration. 
The names of the ossicula are, malleus, incus, os orbiculare, and 
stapes. 

The malleus (so called on account of its similitude to a 
hammer or mallet) is the one most outwardly situated. Its long 
process, manubrium or handle, is attached to the central part of 
the membrana tympani, which is drawn inward by it into the 
shape of a funnel. The head of the malleus stands out from its 
body in an oblique direction, very similar to that of the os 
femoris ; the handle forming an angle with the head and neck, 
and tapering to its termination against the membrane. From the 
upper part of the handle, immediately below the neck, issues an 
acute tapering process ; and this is received into a depression in 
the bone (in which it rests) in the side of the cavity. This pro- 
cess forms the centre of motion of the malleus, and as such it is 
worthy of remark here, that it originates near its head and at a 
distance from the extremity of the handle ; a point of consider- 
able import in the physiology of hearing. 

The incus, though it has received its name from its fancied 
resemblance to a blacksmiths anvil, bears a much nearer approach 
in figure to a molar tooth. Answering to the tooth, too, it has 
a depression upon its surface, adapted to receive the head of 
the malleus. Like the malleus, it possesses two processes — a 
superior and short one turned backwards to be let into a 
depression in the wall of the tympanum ; a longer one projected 
downwards into the cavity, whose extremity is curved a little, 
and whose point is attached to the os orbiculare. 

The os orbiculare is not only the smallest of the ossicula, 
but it is the smallest bone in the whole body. Soemmering dis- 
believes in the existence of such a bone; but it may, with a 
little care, be found and demonstrated, although it hardly ex- 
ceeds in magnitude a grain of sand. It forms the medium of 
junction and communication between the incus and stapes: 
through it, the joint existing between the two obtains additional 
freedom and facility of motion. 

The stapes (or stirrup-bone) seems to be the most aptly 
named of them all ; since it really possesses much of the form 
and character of the common iron stirrup. Its base (which i% 
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not an exact oval, one side being somewhat flattened) rests 
against the membrane filling up the fenestra ovalis, to which in 
figure it precisely corresponds. By a small head at the other 
extremity it articulates with the os orbiculare. 

Muscles, The mechanism of the internal ear is such as to 
require in the cavity of the tympanum the presence of four 
small muscles and these operate on the malleus and stapes. 
They are the — 

Laxator Tympani. a very minute muscle, arising from the 
outside wall, close to the attachment of the membrana tympani, 
and inserted into the handle of the malleus, near its root. 

M. EXTERNUs MALLEI vcl M. Processus Minoris, is by some 
denied altogether — at least, to be of the nature of muscle. It 
arises from the upper part of the tympanum, and is attached by 
a small tendon to the shorter process of the malleus. 

Tensor tympani arises from the side of the Eustachian tube, 
and is inserted into the handle of the malleus, upon its upper 
side. 

Stapedius. In the horse this muscle is developed in a re- 
markable degree. It takes its rise from a little eminence within 
the tympanum called the pyramid^ and is fixed to the head of 
the stapes.f 

♦ Sound is the effect of impression upon the portio mollis of the seventh 
pair of nerves— the true auditory nerve. This impression is produced by 
vibrations of the air upon tlie membrana tympani, communicated therefrom by 
the osseous chain extended between them to the membrane of the fenestra 
ovalis, and thence to tlie expanded auditory nerve. Now, these vibrations 
beinff ouce excited, do not immediately cease, but continue succeeding one 
another in great rapidity ; as, in common speaking, every syllable articulated 
produces a separate and distinct impulse or vibrating motion upon the ear. 
Consequently, to prevent confusion of sound, or rather confused audition, 
some contrivance was found necessary to put a stop to one vibration before 
another was communicated. This explains, in general terms, the use of the 
muscles of the tympanum. 

t It may not, perhaps, be considered altogether out of place to make a re- 
mark or two here on the motions of the bones of the ear, and on the me- 
chanical advantages derived from their arrangement and relative position. 
The manubrium of the malleus is, as we have seen, extended downward to be 
attached to the tympanum, whose every vibration, in course, affects it. The 
other slender process, issuing from the neck of the bone and abutting against 
the of the tympanum, being much nearer the point at which the impres- 
sion is received tnan the one wnere the power resides, becomes the centre of 
motion — ^the fulcrum; so that the bone is set into action upon the principle of 
the lever. The moving power is applied to the manubrium, the process from 
the neck becomes the fulcrum, and the head of the bone is the part on which 
the effect is to be produced ; it being a law in mechanics, that in proportion as 
the distance of the power from the fulcrum or prop exceeds that of tne weight 
or resistance to be overcome, so will prove the mechanical advantage. In the 
example before us, this distance is twice as great ; and, consequently, vibra- 
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Eustachian Tube, The cavity of the tympanum holds a com- 
munication with the external air through a canal named, after 
its discoverer (Eustachius), the Eustachian tube. This tube 
communicates with the cavity of the tympanum by what (in the 
dried bone) appears to be nothing more than a fissure, from 
which, having passed through the petrous portion of the tempo- 
ral bone, it becomes cartilaginous in its composition, and pro- 
ceeds for some distance gradually expanding in caliber, until ul- 
timately it opens into the guttural sac^ formed at the back of the 
fauces. One side of the tube is clothed by the levator palati 
and stylo-pharyngeus muscles.* 


Labyrinth. 

The labyrinth, in which are deposited the organs more imme- 
diately concerned in the function of hearing, is an exceedingly 
irregiilar cavity, comprising the vestibulCy semicircular canals^ 
and cochlea. 

The cavity of the tympanum we found contained air, having 
a communication with the atmosphere without ; but within the 


tions communicated by the membrana tympani to the extremity of the manu- 
brium of the malleus, will be transmitted by the head of that bone to the incus 
with twofold intensity. 

Again, we perceive the same principle brought into operation in the motions 
of the incus. One of the processes of this bone is received into a depression 
in the wall of the tympanum in pch a manner that the centre of motion 
proves to be in the direction of a line drawn through the middle of the ^dy of 
the bone ; so that the extremity of the other — its long process (to which the 
orbicular bone is attached) — performs a greater sphere or motion than the part 
receiving the impression from the head of the malleus : the consequence of 
which is, that but a trifling degree of motion given to the body of the incus 
must become very much more perceptible from augmentation before it reaches 
the orbicular bone. 

The os obiculare appears to have been interposed in the manner it is, in 
order that an accurate perpendicular impulse might be .communicated to the 
stapes ; had this bone not been where it is, the vibration from the long pro- 
cess of the incus must have been transmitted to the stapes in an oblique direc- 
tion, the result of which would have been confusedness and indistinctness in 
audition. 

The stapes, resting as it does flat a^nst the membrane closing the fenestra 
ovalis, and receiving these full and cfistinct impulses, imparts ^e benefit of 
them to the membrane, and thus the sensation becomes most impressive and 
perfect. 

♦ The design of the Eustachian tube appears to be to admit of a free circu- 
lation of air in and out of the cavity of the tympanum. Air, from being 
retained within the cavity, must necessarily become Seated and rarefied, a con- 
dition in which it is less suitable to transmit sounds with full intensity ; and 
therefore a renewal of it takes place through the Eustachian tube. 
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labyrinth we find a quantity of aqueous fluids bedewing the ex- 
pansion of the auditory nerve.* 

VESTIBULE. — This is a small roundish cavity, hardly so 
much as a quarter of an inch in diameter, situated between the 
cochlea and the semicircular canals ; to the outer side of it is 
the tympanum, with which it communicates through the fenestra 
ovalis. In its roof we find five openings, leading into the semi- 
circular canals ; besides which we notice two particular pits or 
fovecBy containing membranous sacs, the sacculi vestibuliy filled 
with fluid, and fornished with expansions of nerve. Anatomists 
have been misled, by their examinations of these depressions in 
the dried bone, in supposing that they reverberated the sound ; 
this shows the danger of forming conclusions from such artificial 
inquiries. 


Se^nicircular Canals. 

These canals are three in number, placed side by side, behind 
the vestibule, opposite to the cochlea; but they are entered by 
five openings through the upper part of the vestibule. They 
are distinguished as the superior or vertical canal, t\iO posterior 
or oblique, and the exterior or horizontal. The superior and ex- 
terior canals possess one opening common to both, and one pe- 
culiar to each, besides ; while the posterior canal opens into 
the vestibule by two distinct orifices ; thus making ^together 
five apertures. The separate orifice of the superior eanal opens 
nearly perpendicularly upon the fenestra ovalis. 

From the sacculi vestibuli branches of nerves are sent into 
the semicircular canals, in which they float loose and unattached 

* This cavity is provided with a watery (in place of an aeriform) fluid, for 
three sufficient reasons. Iii the first place, water adds to the intensity of a 
vibration in a very much greater degree than air. Formerly it was imagined 
that 'sound could not be conducted through so dense a medium as water; but 
the Abb4 Nollet overturned this hypothesis by direct and simple experiment. 
Every schoolboy knows that two stones struck together under water emit a 
sound, so far greater than the one created in air, as to be in a degree insup- 
portable to the hearer. Consequently, by the water in the labyrinth the im- 
pression made upon the auditory nerve is so much the more intense. 

A second reason why the labwinth should contain water (and not air), is, 
that sound is so much more quickly propagated by one medium than the other. 
Through air itWibrates at the rate of ll32 feet in a second ; through water, 
at the rate of 4000 feet in that time. Thus the auditory impression is more 
suddenly and perfectly disseminated over a cavity filled witn water than it 
would lie through one that contained air. 

A third reason for placing water here, consists in its not being nearly so ex- 
pansible a fluid as air, ana consequently not subject to that rarefaction and 
increase of volume that air is ; and which mi^ht be attended with serious con- 
sequences in a cavity so confined as the labyrinth is. 
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in tlie fluid surrounding them. It was once supposed that the 
auditory nerve was spread over the' periosteum by which the 
labyrinth is lined ; but later researches, however, have shown 
that it is within the sacculi it expands, which do not even come 
in contact with the periosteum, but are simply connected to it 
by a pellucid, cellular, mucous-Uke matter. 

The semi-circular canals are formed out of a peculiarly hard, 
brittle bone; and their diameter is so small as scarcely to 
admit of the introduction of the head of a common pin. 

Cochlea. 

This is the last division of the labyrinth, and by far the 
most complex one. It receives its name from its resemblance to 
the convolutions of the shell of the snail. Possessing a spiral 
or pyramidal form, it has (by no means inaptly) been com- 
pared to a spiral staircase, running round a column placed in 
the centre. It is situated below the vestibule ; its base resting 
against the meatus auditorius intemus ; its apex extending to 
the Eustachian tube. At its base* it describes a large circle 
which winds upward, gradually decreasing towards the apex, 
forming altogether about two turns and a half. If we make a 
vertical section of the cochlea, it presents the appearance of being 
divided into three cavities or separate compartments ; this, how- 
ever, is not the case in its integral state, since the spiral turn- 
ings of the tube run from one into the other. 

Lamina Spiralis — Scalae Cochlea. There exists a structure in- 
side the cochlea, giving peculiar complexity to it, denominated 
the lamina spiralis. It consists in a partition or plate set edge- 
ways, partly osseous and partly membranous, running through 
the spiral tube of the cochlea, and dividing it into two separate 
gyrations, called the scala cochlea, which at the apex run into 
each other and communicate. At the base, the external* gy- 
ration communicates, through the fenestra rotunda, with the 
cavity of the tympanum; the internal gyration ends in the 
vestibule. 

Modiolus. This is the central column or pillar around which 
the scalse perform their gyrations. It consists of a soft spongy 
structure, being pierced on every side like a colander, for the 
transmission of nervous filaments to the lamina spiralis. 

Infundibulum. Towards the apex of the cochlea the modiolus 
opens, the aperture bearing some resemblance to a funnel, being 
full and expanded upwards : this aperture is what is called the 
infundibulum. 

Meatus Auditorius Intemus. This is a small and entirely bony 
canal, piercing the petrous portion of the temporal bone, and 

26 
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running from the interior of the cavity of the cranium to abut 
against the vestibule and cochlea, for the conduct of the seventh 
pair of nerves. At its termination it is closed by a cribriform 
osseous plate, which is hot flat, but bulges a little, through 
whose perforations are transmitted the fasciculi of the portio 
mollis. The principal part of this plate is set opposite to the 
cochlea, but a portion extends across to the vestibule ; so that 
nervous filaments gain admission into both cavities. 


SECTION XL 

TEGUMENTAL* SYSTEM. 

COMPRISING THE SKIN, HAIR, CELLULAR MEMBRANE, AND FAT. 


OF THE SKIN. 

The ancient anatomists placed the skin, cellular membrane, 
and panniculus camosus, in the same class or set of parts, de- 
nominating them the common integuments : the epithet com- 
mon'^ merely serving to denote their presence and uniformity 
over the body generally. And, indeed, at the present day, the 
appellation of common integuments^^ is still in use ; though 
its meaning is now limited to the skin alone. 

Composition, The skin is composed of three parts, differing 
in appearance, texture, and organization from each other : viz., 
the cutiSy cuticle, and rete mucosum, 

^ Cutis, 

The cutis or dermis, sometimes designated the cutis \)era or 
true skin, from its being the most substantial of the constituents 
of the skin, is that part which the tanner converts into leather : 
it lies underneath, and may be said to be (in the full sense of 
the word) the support of the other two. 

Attachment, The cutis is attached to the subjacent parts by 
cellular membrane, in some places so tensely that litfle or no 
motion is admitted of; in others so loosely that it admits of being 
thrown into folds : al^ut the forehead, upon the back, around 

* I was for some time at a loss for an appropriate title for this system of 
parts. The one I have adopted (synonymous with the epithets investing,*' 
“ enveloping,” “ covering is the most expressive — of any one I could select 
•->of the general physiological character of the contained parts. 
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the dock^ and upon the pasterns, it is so braced that we can 
hardly pinch up a portion between the finger and thumb ; but 
upon the side of the face and neck, upon the ribs, along the 
fianks, and upon the arms and thighs, it will easily admit of du- 
plication. Indeed, between the fore legs we find several natural 
semi-circular doublings of it, in order that the action of the fore 
extremity may not be constrained ; and along the posterior part 
of the belly and flanks are other folds, not so numerous, but of 
larger size, giving freedom of motion to the hind parts : in fact, 
wherever the panniculus runs, the skin is loose, or that muscle 
could not have imparted to it the power of corrugation. 

Density, There is considerable variation in the density or 
thickness of the skin, not only where it covers different parts in 
the same individual, but in horses of various breeds. What a 
contrast there is, for instance, between the skin of the cart-horse 
and that of the racer ! And there appears to be, in this respect, 
some connection between the cutis and the hair ; for the skm, as 
weU as the coat, of a black horse are coarser and thicker than 
those of a horse of the samp breed of another colour ; and it is 
rather uncommon to see a black racer, whereas the colour is 
predominant among our large heavy cart-horses. The skin is 
thinnest and softest in those parts which are either thinly clad 
with hair, or are quite hairless: — such are the lips, the nose, the 
interior of the ears, the borders of the eyelids, the inward part 
of the thighs, and the generative organs. 

Colour, The cutis itself is white ; its apparent colour it de- 
rives from the rete mucosum, of which we have evidence in 
those horses in whom that membrane is also colourless ; such 
are the milk-white and cream-coloured racers ; in pieballs, the 
skin appears white also in places where the hair is white. But 
in order to show that the cutis itself has no connection in colour 
with the hair, it will be found that, whether it be taken from a 
bay, a chestnut, or a black horse, when deprived of its fellow 
constituents, it will in every instance exhibit the same pale 
white aspect. 

Structure, The cutis is of a fibrous texture, tough but supple, 
elastic, very vascular, and highly sensitive. Its fibres, which 
take every direction, are so intimately interwoven and knitted 
together, that it is a texture possessing considerable strength ; a 
fact we have abundant proofs of both in and out of theoody : 
and that these fibres are elastic is plainly shown by the ftkin 
returning to its former dimensions after having been stretched or 
wrinkled, and in places where muscular fibre can have no action 
upon it ; in fiE^, by this property it is, chiefly, that the skin so 
nicely adapts itself, both as a partial and general covering, to 
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different parts of the body under the variations of bulk and 
shape to which they are, from change of position and condition, 
constantly liable. From what I have been able to learn in my 
examinations of the cutis, I should say that its structure was 
substantially the same as that of the human skin. ^ It appears 
to consist of a dense substratum- of cellular tissue, with which 
are interwoven fibres of a ligamentous nature, in such a manner 
that innumerable areohB^ like the meshes of a net, are formed 
in it : these areolae open, through correspondent pores in the 
cuticle, upon the external surface, and are for the purpose of 
transmitting thither blood-vessels and absorbents, of giving pas- 
sage to the hairs, and of lodging the various emunctories and 
secretory organs of the skin. 

Organization, Few organs exhibit more vascularity than the 
cutis : scarcely can a pin be introduced into any part of it without 
drawing blood \ but its vessels are small ; indeed, generally speak- 
ing, so minute that they do not carry red blood. On close in- 
spection of it, after the cuticle and hair have been removed (by 
maceration or putrefaction), multitudes of little rounded emi- 
nences may be seen upon its external surface, with depressions 
between them : these are readily reddened by injection with size 
and vermilion, and are ultimately resolvable into vessels, nerves, 
and cellular substance. In allusion to their shape they may be 
called papillcs ; but they certainly do not deserve the name of 
papillae nervosoe; they may be regarded as excretories of the per- 
spirable matter, and as points endowed with great sensibility ; 
but I do not myself view them in the light of veritable organs of 
touch, I -know it is common, among professional men, to say, 
that the lips of the horse are his organ of feeling, performing 
a like function to the fingers of a man but I feel inclined to 
think that this assertion is not well founded : the lips most im- 
questionably have a more delicate sense of feeling than most 
other parts ; but may not this be accounted for by their hairless 
and thin and fine integument ? Of objects in general, the horse 
takes cognisance by inhalation ; and it is yet doubtful, in my 
mind, whether he can really be said to be in possession of any 
veritable organ of touch : if he is, a peculiar nervous structure 
similar to what endows our fingers, or something like it, ought 
to exist about the muzzle ; and such, I apprehend, has only yet 
been verbally shown to us. The sole of the foot is plenteously 
supplied with nerves — ^no part more so ; but no horseman will 
contend that the animal can feel more through the hoof than 
the obvious properties of the surface upon which he treads. 

The skin also abounds in absorbents. In places where it is 
thin, the superficial lymphatics, which are supposed to take their 
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origin from its areolse^ are comparatively large^ and their trunks^ 
in the subcutaneous tissue, are readily found and injected ; thus 
we learn why the eruptions of farcy mostly make their appear- 
ance upon the inside of the thigh and arm, and about the breast, 
lips, and sheath ; and why, when medicine is administered by 
inunction, these are the parts chosen for perfrication. 

Pores, Of the infinity of pores the skin exhibits upon its 
surface, probably the greater number transmit hairs. But there 
are crowds of others, smaller and consequently less distinctly 
seen, which are denominated the perspiratory pores, from their 
being known to emit an imperceptible halitus or vapour, distin- 
guished as the insensible perspiration ; that which is sensible be- 
ing the ordinary sweat. And it is the condensation and collec- 
tion of this exhalation, in the form of drops of sweat upon parts 
that have little or no hair, that serve to mark the situation of 
these pores ; though they may also be rendered visible by putre- 
faction or maceration. Again, there is another set of pores of 
larger size, more discernible in some places than in others, which 
are the mouths of follicles ; — the nose exhibits them of large 
size for the secretion of mucus ; the auditory passages are fur- 
nished with many of them — the glanduke ceruminosce — from 
which issue a waxy matter ; and those parts of the skin subject 
to friction are, in particular, beset with them : in fact, the unc- 
tuous matter furnished by them preserves the skin soft and sup- 
ple, and in some places keeps up a constant greasiness of surface. 

The skin at the bend of the knee and hock has a secretion of 
this nature, which, from irritation, now and then becomes aug- 
mented, and from want of cleanliness grows inspissated, and col- 
lects about the parts, and, if the incrustation be not disturbed, 
will generate a foul ichorous sore : lameness, of course, must re- 
sult from this, as soon as stifihess or pain is felt in flexing the 
limb. When the bend of the knee is its seat, grooms call it the 
mallenders ; but, should the front of the hock become thus af- 
fected, it is the sallenders. Almost all our treatises on farriery 
contain* some specific recipe for it. Nothing more is required to 
be done, however, than to cleanse the part from the scurf or 
scab that may infest it, by soaking it in hot water ; and after- 
wards correct any morbid disposition the skin may have con- 
tracted to emit matter, differing in quantity or quality from its 
natural secretion, by anointing the parts daily with some 
astringent ointment — such as wiU, at the same time, render the 
skin soft and supple. 

Heel, The skin of the heel of the horse, imitating the struc- 
ture of the axilla of the human subject, possesses very many of 
these glandular pores ; through which oozes an unctuous seore- 



406 


TEGUMENTAL SYSTEM. 


tion, having a peculiar odour, and this it is that gives the well- 
known softness, suppleness, and greasy feel to the part. An 
unusual flow of this matter, somewhat altered in its nature is 
what gives rise to grease. 

Regeneration, The cutis is but slowly regenerated, appearing 
to be so at no little expense to the animal economy ; at least 
Nature never fails to make the old go as far as possible by ex- 
tension, before the formation of new is commenced; in the 
cicatrization of a large wound, for example, the old skin first 
contracts from all sides to its utmost, in order to leave as little 
space .as possible to be covered by new. And not only is it with 
difficulty reproduced, but its living powers are weaker when 
formed than the old j for, though it appears to be very vascular 
at first, its vessels, after a time, either shrink in caliber, or some 
of them become obliterated ; hence it is that horses who have 
once had exulcerated backs from saddle-galls or fistulse are always 
more disposed to subsequent injury in those places which are 
commonly marked with patches of white hair. With regard to 
the actu^ formation of cutis, it has been said, that nothing 
but skin can produce skin.^^ I am much mistaken, however, if 
I have not seen, in the human subject as well as in horses. Cutis 
forming upon the granulations, in the very middle of a sore ; 
which, by fresh depositions upon every side, has met and coa- 
lesced with that growing from the old, and thus considerably 
shortened the term of cicatrization. 

Cuticle. 

The cuticle, epidermis, or scarf-skin, is a thin, tough, inor- 
ganic membrane, serving as an envelope to the true skin. In the 
living animal it may be demonstrated by the application of a 
blister : serum is efftised from the exhalents of the cutis, and the 
cuticle becomes elevated by it into little hemispherical bladders, 
vesicles or blisters^ through the transparent cuticular sides of 
which the straw colour of the fluid is made perfectly evident. 
Boiling water will destroy its adhesion to the cutis, both in the 
living and the dead subject : in the latter they may also be se- 
parated by putrefaction, or by long maceration. 

Composition, The cuticle appears to be composed of very at- 
tenuated flexible scales, so disposed as to bear an analogy to the 
scales of fish, which, in fact, are nothing more than their cuti- 
cular coverings : this squamous structure is best seen by viewing 
through, a magnifying glass a piece of cuticle that has been 
recently peeled off a putrid surface ; it is likewise demonstrable 
in some stages of mange, in which it becomes hahl and dry, 
turns white, and desquamates in successive laminae. 
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Colour, The colour of the cuticle is the same in all horsesj 
be they black or grey, chestnut or bay : although the surface of 
the skin appears (when the hair is snom ofi) to correspond in 
hue with the colour of the hair, the infiltration of serum from a 
blister underneath the cuticle shows that this appearance is de- 
ceptive. 

Ewtent, In most parts of the body the cuticle is thickly clad 
with hair ; but there are places (which were pointed out before) 
where we find it nearly or quite bare. Every part of the cutis is 
covered by cuticle ; and it not only insinuates itself into perspi- 
ratory pores and follicular passages, but lines to a considerable 
extent some of the outlets of the body. Cuticle passes into the 
mouth and pharynx, and therein becomes continuous with the 
membrane covering those parts ; it likewise may be traced into 
the anus, and, indeed, some have imagined, through the entire 
alimentary canal. The nature of the parts, however, by no means 
bears such a character : although we must acknowledge, that, 
so indetectible is the line of termination or separation, we are un- 
able to say precisely where the skin ends and the membrane be- 
gins. It may, demonstyably, be traced into the meatus audito- 
rius extemus, Bichat, indeed, is of opinion that not only the 
cuticle, but the cutis also, lines these cavities in man. ^^All 
authors,^^ says he, have admitted an epidermis upon mucous 
membranes. But it would appear that most of them believed 
that only this part of the skin entered the cavities and lined 
them# Haller, in particular, is of this way of thinking. But 
a slight inspection will suffice to remark, that here, as upon the 
true skin, it forms but a superficial covering to the papillary sur- 
face and to the corion. Boiling water, which detaches it from 
the palate, tongue, and pharynx even, exposes to naked view the 
two other strata of skin.^^* 

Pores, The cuticle is everywhere pierced with holes, corre- 
sponding in size, situation, and number, to those of the cutis. 
First, there are the pores for the hairs ; secondly, the perspiratory 
or exhalent pores ; thirdly, the absorbent or inhalent pores ; and, 
fourthly, pores of a larger size, through which unctuous secre- 
tions, in various parts, are emitted. 

Production, At one time it was believed that the cuticle was 
formed out of the crystallization of a fluid efiused from the sur- 
face of the cutis; but the simple fact of the foetus in utero (where- 
in it is surrounded by liquid) having a cuticle, is a refiitation of 
this opinion. That it is, however, a deposition or secretion from 
the cutis, the same as the hoof is from the sensitive parts of the 


* ‘ Anatomie G4p4rale,’ tom. iv, p. 469. 
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foot^ seems not to admit of a doubt ; and yet in what manner the 
process of production is carried on, no one has yet been able to 
discover. For every practical purpose, probably it is enough for 
us to know, that, if from any cause the cutis vera be denuded, 
the cuticle will be speedily reproduced; from which we may con- 
clude that its formation is a process neither difficult nor expen- 
sive to the animal economy. It is destitute both of nerves and 
vessels.* 

Sensibility, Being semi-transparent, colour, as has been ob- 
served, is imparted to it by the subjacent skin; and by parity 
of reasoning we must account for its assumed sensibility; for, in 
reality, the sensitiveness it appears to possess is solely attributa- 
ble to its intimate connection with the highly sensitive cutis un- 
derneath : the animal feels through it and the hair somewhat in 
the manner which we do through a thin fiirred glove. Those 
parts therefore where the cuticle is thinnest, are, cceteris paribus, 
the most susceptible of impressions : the lips and nose of the 
horse instance this ; and, in us, the extremities of the fingers, in 
which the proper sense of feeling is known to reside. That the 
cuticle itself has no sensation whatever, the simple cutting of a 
com in man is a sufficient attestation ofi^ Herein may be said, 
therefore, to consist the chief use of the cuticle — to protect the 
cutis from immediate contact with foreign bodies or agents, and 
to moderate its extreme sensibility. 

Density, The cuticle does not vary a great deal in thickness 
in the horse ; but in the human subject, in the palms and soles, 
its substance far exceeds that of any other part ; indeed, in the 
latter, it is very apt to grow morbidly thick in places, the effect 
of external pressure, and this is the nature of what is called a 
com — a very different disease from what has been absurdly so 
named in the horse^s foot. The only approach to a com that we 
meet with, are those h9my or cuticular exuberances growing 
upon the inner parts of the arms ; these, however, cannot be 

“ It has no perceivable circulation. The exhalents and absorbents that 
traverse it, do not belong to it. No morbid appearance that arffues organic 
sensibility happens in it; It does not inflame ; it is passive in ml cutaneous 
affections, and never participates of them, notwithstanding its continuity. 
Corns (in the H. S.) and other excrescences from it, are inert, dry like it, and 
without vascularity : they are only painful in consequence of the pressure they 
give to the nerves underneath, and not of themselves. No pain is ever felt 
in the cuticle ; it is worn by friction, like other inorganic oodies, and, like 
tliem, is afterwards reproduced.” 

“ From all this, its life is extremely obscure ; I doubt even that it really has 
life. I feel inclined to consider it as a semi-organic body, nay, even inorganic, 
that nature has interposed between foreign agents and the truly organizki 
cutis, as a medium of intercourse and gradation.” — ^B ichat; * Anatomie 
GSnSralet tom. iv. 



TEGUMENTAL SYSTEM. 409 

viewed bb morbid excrescences, since they are unexceptionably 
present in horses, as well as in asses and mules. 

Rete Mucosum. 

The rete vel corpus mucosum consists of a fine, delicate, lami- 
nated tissue, interposed between the cuticle and cutis, and serv- 
ing as their connecting medium ; so that the two parts I have 
been describing are, in fact, nowhere in contact with each other. 
It is to this substance that the skin owes its colour ; in proof of 
which, as was observed but now, if either the cutis or cuticle of 
a black horse be examined in its detached state, it will be found 
to be, in itself, colourless. Again, the cutis vera of the Negro 
is as white as that of the European ; the only diflFerence in their 
skins consisting in the colour of the rete mucosum, which in the 
latter is black. 

Composition. This part is with difficulty demonstrable in a se- 
parate state from the others. We may detach it by putrefaction 
from the cuticle, but we succeed only with great pains in strip- 
ping it from the cutis, and this is best attempted by maceration 
in hot water : the skin of a black horse, and a part bare of hair, 
should be selected for the purpose. It is (as its name implies) a 
viscous mucilaginous matter, clothing the delicate vessels and 
nerves of the cutis in their way to the surface, and appearing to 
afford them some protection from outward impressions, and to 
assist in preserving their integrity of structure. It has been com- 
pared to the pigment of the eye ; and, as far as their general cp- 
pearance is the ground of analogy, certainly not without reason. 

Colour, In most animals there appears to be a general relation 
in colour between the skin, the hair, and the eyes. In black 
horses we invariably find the skin black, and the eyes dark-co- 
loured ; on the contrary, in the milk-white and cream-coloured 
breeds, the skin is white or colourless, and the eyes red or fer- 
rity. In brown, bay, and chestnut horses, the rete mucosum par- 
ticipates of the colour of the coat ; in pieballs, skewballs, &c. it 
varie§ its hue in places with the change in colour of the hair. 
The Negro has black hair and black eyes ; the Mulatto, black 
hair and dark eyes ; the Albino (in whom by some this substance 
is thought to be wanting) light hair and red eyes. 

Regeneration, This part, when destroyed, as it occasionally is 
by abrasion or ulceration, appears to be with difficulty regene- 
rated; some say that it never is. We know that after broken' 
knees, white hairs are frequently seen upon new skin ; but, in 
the course of time (unless the part go bare), it generally becomes 
covered by hair of an uniform colour with the coat : this indin^ 
me to thi^ that the rete mucosum is reproduced. Again, new. 
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skin in the Negro is at first red — ^from its blood : still, in the 
course of time the cicatrix assumes a dark hue, and I believe, in 
almost every instance, ultimately acquires a black tinge. 

Of the Hair, 

The hair is the covering Nature has provided for the skin of 
animals to protect it from cold, heat, and external injury : it is to 
be regarded as their clothes , being in general suited both in quan- 
tity and quality to the temperature of the climate they inhabit. 
The cutaneous surface in man, being for the most part but thinly 
furnished with hair, possesses a degree of sensibility, and of rela- 
tion to surrounding agents, which that of a quadruped is ex- 
cluded from; and in this respect, says Bichat, whose senti- 
ments these are, life is less active in the latter. In animals, the 
functions of reproduction and digestion constitute the principal 
if not the only sources of pleasure.* 

Quality, The horse is clad with hair of two kinds or quali- 
ties ; the one is that fine soft material which clothes the body 
generally, and which we expressively distinguish by the term 
coat ; the other, vulgarly known as horse-hair, is of a coarser 
and stronger nature, is confined to particular parts, and appears 
to have been added rather for the purposes of ornament and de- 
fence than those of vesture and interception. The mane, for in- 
stance, forms a shield to the neck in combat, and for this reason 
is more luxuriant in the male than in the female : it is likewise 
(as well as the foretop, which is a continuation of it) an orna- 
ment, t The tail is not only a handsome appendage, but it on 
some measure supplies the deficiency of hands, in switching off 
insects and other irritants within its reach. The tufts of hair 
sprouting from the fetlocks, defend those parts from contusion 
when forcibly depressed in action, and serve, at the same time, 
as a protection to the heels. The long bristly hairs standing 
erect from the muzzle and eyelids, are so many tangents of 
communication with the delicate organs of feeling into which 
they are implanted. 

Thickn/ess, The coat itself is not of an uniform thickness or 
consistence in all parts. Upon the sides, the back, loins, and 
quarters, and upon the shoulders* and arms, it is thick and 
abundant ; but upon the inner parts of the thighs, and under the 

* *Anatomie G6n6rale/ torn, iv, p. 496. 

f A sin^ar variety in the production of mane presents itself in a bay 
geldinff, bdonging to the Artillery. Out of the baek^ posterior to the part 
covered by the saddle, is growing, for the space of tnree inches, a row of 
horse-hairs, precisely similar in colour and quality to the mane (to vwit, blaek\ 
several of wnich exceed four inches in length. 
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arms^ it is thin and scanty. Upon the genitals^ udder^ and anns^ 
around the lips, and at the entrance of the auditory canal, it is 
so soft and fine, that it assumes the nature of down. It is longest 
and most luxuriant about the throttle, and within the ears ; it 
is coarsest and most capable of resistance upon the legs. Rarely, 
and only in certain climates, are seen horses whose skins are 
hairless; at least, they have no other pilous covering than a 
light down, and that only perceptible on close inspection.* 
Dogs of this description are not so uncommon. 

Direction, The hair, generally speaking, takes an oblique 
direction, either backwards, or downwards, from a medium Ime 
that would cut the body into equal halves ; in parts possessed of 
much motion — as the throttle, axilla, flank, and bend of the 
knee and hock— it is rough, elevated, and irregular in its course. 
Now and then we meet with a horse in whom the coat is every- 
where frizzled or curled. 

Structure, Whatever may be the apparent nature of the hair 
in various animals, it does not seem materially to differ in the 
most remarkable circumstances connected with its structure. 
A hair may be said to be composed of three parts ; the bulb, the 
root, and the stem. The bulb consists of a transparent mem- 
branous canal, of a cylindrical figure, perforated at either 
extremity, that has its origin in the adipose and cellular tissue 
underneath the skin, is received intoone of the areolae or large pores 
of the cutis, and terminates under the cuticle. The aperture 
through the base is filled by a little conical papilla, from its 
softness, denominated the pidp of the hair, from which issues the 
root, or the tender unhardened part of the stem, shooting up 
through the bulb : which appearances have led anatomists to 
regard the stem as a secretion from the piQp. In the whiskers 
and bristles of large animals, nerves as well as blood-vessels have 
been traced into the bulb : to the latter we may assign the pro- 
duction of an unctuous matter that anoints the stem, and gives that 
sleekness and glossiness to the coat so remarkable in the Arabian 
horse and his race ; a deficiency of which appears to be the pre- 
vailing cause of the dry and stubborn coat of a horse out of 
health, or of one that has suffered from exposure to cold. The 
stem, as soon as it has emerged from the bulb, is said to receive, 
in piercing the epidermis, a coating from it ; but, if it does so, 

* Mr. Sewell, in the course of his visit to the continental Yetennaiy Schoolst 
met with, at that of Berlin, a preparation of “the stuffed skin of an African 
horse, which had not the %lightc9t appearance of a HnoU hair upon it'* “ It is 
of a dun colour, aud is no doubt a particular genus,” he adds.— In conaequenoe 
of the skin being in a dried state, I suspect that the down upon it had be- 
come imperceptible ; for I apprehend that the surface of it was not p^ectlj 
date during life.— ifr. Sewell's * Beport.* 
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friction soon d^troys it, for I have never been able myself to 
obtain any distinct demonstration of such a tunic. Bichat, in- 
deed, demes its existence altogether. Those who have subjected 
large quantities of hair to chemical analysis have found its com- 

C ’tion to be very similar to that of horn or cuticle ; but it 
been a matter of dispute whether the stem is formed of a 
single case, or whether it consists of filaments including two or 
more canals in their interstices : from the observations of those 
who have most extensively and minutely inquired into this part 
of comparative anatomy, it would appear that bristles, and 
what is called horse-hair, are filamentous, but that the finer 
hairs are simply tubular. From the summit of the pulp pro- 
ceeds an elongation of soft matter into the cavity of the stem, 
which, from its outward resemblance to it, by many is regarded 
as a process or continuation of the pulp itself ; but Bichat avers, 
that it is a distinct substance, and, though he acknowledges his 
ignorance of the true organization of it, maintains that it is a 
vital part, and that it is the seat of the colouring principle of the 
hair. For my own part, whatever may be the nature of this 
particular substance, I am inclined to agree with the learned 
writer of the article Hair,^^ in Rees’s Cyclopaedia, that the 
colouring matter pervades the homy tube of the hair, to which 
it communicates an uniform stain or dye, in the same manner as 
the substance of a horn or hoof is coloured/^ 

Identity, All hair has a common similarity in its stmcture 
and mode of growth ; whether it assume the nature of human 
hair, that of the coat or mane of the horse, the wool of the 
sheep, the fur of the rabbit, the bristles of the hog, or the 
spines of the hedgehog : its particular varieties in every one of 
these animals being owing simply to the quality and disposition 
of the fibres of its cuticular case. The coat varies in quality, 
colour, and length, in horses of various breeds : the Arabian, the 
racer of this country, is characterised by his smooth, silken, and 
glossy coat; the cart-horse, the Shetland pony, and the 
northern horses in general, are contradistinguished by the 
greater length and consequent roughness, the coarseness, and 
stubbornness of their hair. 

Colour. With regard to colour, I have abeady had occasion 
to remark, that there is some connectipn between that of the 
skin, the hab, and the eyes : black horses have black skins and 
dark eyes : milk-white and cream coloured horses, light skins 
and wall eyes. The three primitive colours, those of which all 
the other appear to be either shades or combinations are white, 
red, and black. According to Bicherand, the lighter the shade 
the finer the hab ; as a proof of which, he says, there are fewest 
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black hairs in a square inch of skin^ more chestnut^ and most 
light coloured. This assertion, our own observation appears to 
confirm : since it is comparatively rare to meet with a black 
thorough-bred horse, though it is a very prevalent colour among 
cart-horses ; and the glossy silken coat for which the former is 
so much admired is in none more conspicuous than in those that 
are light-coloured. 

Shedding. Most animals, I believe, at certain seasons of the 
year, lose one pilous covering, to have it renewed, or replaced by 
another. The pulpy substance at the root of the hair shrinks 
and dries up, the stem, consequently no longer supplied with 
nourishment, losing its support, decays and falls off ; at the same 
time, a new pulp appears by the side of the old one, which, dur- 
ing the absorption of the latter, grows and gives root to a new 
hair : so that the pulp and stem only, and not the bulb, un- 
dergo the process of regeneration. The coat of the horse, is shed 
twice during the year — ^in spring and autumn : a phenomenon 
exhibited with great regularity so long as the animal remains in 
his native fields ; but as soon as he is domesticated, this process 
is infiuenced by many circumstances connected with his stable 
management ; though by none more, perhaps, than the tempera^ 
ture of the stable. That which comes under the denomination 
of the main and tail, and the long hairs about the 

fetlocks, muzzle, eyelids, &c., is never shed ; hence it grows to 
an extreme length. One of the most striking phenomena in 
the natural history of quadrupeds is, that in deer, not only the 
hair but the horns are deciduous. In the spring, the antlers of 
the stag, but lately so strong and formidable, become soft, and 
are cast off altogether, leaving him in a comparatively defenceless 
state : in the course of the ensuing summer, however, new horns 
spring up in their places, which, before the commencement of 
autumn, crown the animal again with his noble weapons, and 
give him his wonted majestic mien, preparatory to the season 
of copulation, which is now at hand. And now, his horns being 
fully regenerate and fit for the purposes of combat, with un- 
governable sensuality he wanders forth in search of the female, 
whose possession should another dispute with him, he will by 
terrible conflicts strive to obtain and secure. 

Reproduction, The hair is speedily reproduced upon any de- 
nuded part, so that we are not afraid of the skin remaining 
bald so long as the cutis (and consequently the bulbs of the hair) 
remain uninjured : indeed, hair will be regenerated even after it 
has been plucked out by the roots. In the case of broken knee, 
when it happens that the contusion is attended with destruction 
or disorganization of the cutis, a scar or bald place must result ; 
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shoiild a few wliite hairs make their appearance^ , we may 
conclude ih^ are the offspring of the inju^ (not totally de- 
stroyed) pulps. 

Of Cellular Membrane. 

CSdlnlar membrane is the material employed in uniting, 
covering, and defending parts; as well being of itself, under 
various modifications, a very general component substance. 
The membranes (both serous and mucous) are resolvable’entirely 
into cellular membrane. Periosteum appears to be nothing more 
than a modification of it under a condensed form; and from 
the periosteum (and not from the muscles, as was formerly 
supposed) are derived the tendons. Another derivation from this 
same source are the capsules of joints : they only differ in being 
thicker in substance, and in as far as they are added to and 
strengthened by surrounding parts. Thefaschue are composed 
exclusively of cellular membrane ; and from them appears to be 
derived the cellular substance we find in the composition of the 
muscles. Bursts mucoste are likewise cellular membrane : indeed, 
they are much the same as the capsules of joints, containing a 
sinular fluid. Even the animal matter of hones themselves ap- 
pears to be mainly, if not entirely, cellular membrane. So that 
cellular membrane may truly be said to be a general compo- 
nent, as well as the universal connecting medium, of the differ- 
ent structures of the body. 

Kinds. There is said to be two kinds of cellular mem- 
brane in the body : one denominated reticular; the other adipose. 
By the " reticular is meant the true cellular membrane, that 
which is properly so called ; by the " adipose,'^ the membrane 
which contains the fat. 

Comparative Quantity. Cellular membrane exists in greatest 
abundwce immediately underneath the skin, biuding it down 
loosely in some places, in others tightly to the subjacent parts. 
On the ribs, and more especially about the breast, it is abun- 
dant and loose in its texture ; but upon the belly, and about the 
head, it is dense, and so short that we can scarcely pinch up the 
skin, or insert a rowel, though we effect either with the utmost 
facility in the chest, or underneath the jaw. Although the 
quantity of this substance depends in some measure on the con- 
ation of the animal, it is always plentiftil in parts possessed of 
much motion : hence we find it long and loose in the scrotum 
(wherein it invests the testicles), on the inside of the elbow and 
thigh, and underneath the jaw. 

Texture. Cellular membrane is made up of fibres, inter- 
woven and disposed in such a manner as to form innumerable 
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cells or small caidties ; and tliis it was thl^t first gave rise to the 
name of cellular membrane. These cells have a free commnni- 
cation with each other; a fact demonstrated by occurrences of 
the most common and familiar kind : who has' ever seen the 
carcass of a calf inflated by a butcher, in order to give the veal a 
fatter and whiter aspect, will need no farther proof. There are 
many phenomena, however, connected with disease, that verify 
the same thing : in emphysema (which is a swelling of the skin 
in consequence of the admission of air through a wound com- 
municating with the cells of this membrane), the air very com- 
monly difl&ses itself over the whole body ; and a wound in the 
chest, or one at the point of the elbow, is the most likely of any 
to be followed by such consequences. Again in anasarca 
(which is an effusion of water into this substance), or in ecchy-> 
mosis (an extravasation of blood into it), the fluids invaria- 
bly, after a time, occupy the most depending parts : hence the 
tumefaction of the legs, breast, belly, and sheath, in the first of 
these diseases, beyond that of any other parts. 

Exhalation, Into the cells of this membrane, during life, is 
poured forth a serous fluid, in the form of vapour, by the ex- 
halent extremities of the arteries ; from the exhalation of which 
that peculiar odour sd constantly perceived in flaying an animal 
recently dead is emitted. 

Modification, In addition to the modified forms of this mem- 
brane already noticed, one yet remains to be mentioned. In 
most structures it is opaque, but there is one part where its 
texture is so very fine and delicate, that it is perfectly transpa- 
rent : it is the tunica vitrea in the eye, through which the rays 
of light pass without the slightest interception. 

Elasticity, The cells of this membrane possess a degree of 
elasticity. If, for instance, we include a portion of skin between 
our finger and thumb, it will suddenly recoil on being liberated, 
and recover its original situation; a circumstance in part 
attributable to* the elastic property of the subjacent cellidar 
membrane. 

Organization, The cellular membrane is not very vascular : 
the blood-vessels found ramifying within it being chiefly dis- 
tributed to other and neighl^uring parts ; so that whenever 
violent inflammation is excited in it, sloughs of it not uncom- 
monly take place. This happens when we introduce any caus- 
tic under the skin; the core which comes oat being chiefly 
dead cellular membrane. Absorbents would seem to exist in 
great numbers in it ; for if we but extf avasate quicksilver under 
the skin, in some parts of the body, it will find its way through 
the cells of the cellular membrane into many of these vessels* 
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Alihongii A i^tri not apparentlj excitable^ in a healthy *oondi- 
ikm, by oitii^ m^hanical or chemical stimuli^ and although no 
nenrea aare traceable into it^ yet does it appear to possess some 
degtm of sensibility^ which becomes more manifest under dis- 
ease $ since the simple introduction of a probe into the cayity 
of an abscess evidently occasions pain. 

Of Fat. 

Adeps or fiit is a concrete oily matter deposited in various 
parts of the body, apparently more for physical purposes than 
any important end it can answer in the animal economy. It is 
contained in a cellular membrane, which only differs from the 
ordinary kind (the one just described) in its cells being so many 
little circumscribed or independent cavities (culs-de-sac), by 
which sage contrivance the fat (which in the living body is a 
liquid) is prevented from gravitating and collecting about any 
particular parts. It is this membrane that constitutes the re- 
sidue (or akin, as it is called) after the fat is melted down by 
the tallow-chandler. 

Fat exhibits differences not only in different animals, but in 
different parts of the same species. In some parts of the body 
it is white ; in others it has a yellowish* cast. In general it 
possesses but little taste or smell : both, however, grow stronger 
as the animal advances in years. In the living body it exists 
in the liquid form, and in carnivorous animals it retains much 
of its oily nature after death : but in graminivorous beasts it 
concretes, on exposure to air, into the white solid substance best 
known by the name of fat. About the kidneys, particularly 
in fat animals, adeps is always found deposited in abundance ; 
assuming here a whiter aspect and a firmer consistence than in 
other places, for which reason it is commonly called suet. In 
many parts of the body there is little or no fat ; and when we 
come to reflect on the nature of their functions, we shall discover 
that its presence must have proved inconvenient to them : the 
eyelids, for mstance, had they been loaded with fat, could not 
have moved as they now do : nor could the penis, so constructed, 
have answered the purposes for which it was designed. Young 
animals have more fat than old, and have it deposited more upon 
the superficial parts of their body ; in fact, the young of many 
of the higher animals are enveloped in fat : of this, remarkable 
examples are found in the infant, the puppy and the kitten. 
But it is not so with the foal, the calf, and some few others, 
which immediately after birth have the power of following their 
dams, in search after food : fat to them would have proved burden- 
some, without answering the same useful purposes for which 
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Nature seems to haye given it to the young of most other ani-* 
mals. We frequently see very fat young horses; indeed^ most 
of the horses three and four years old^ purchased of dealers^ or 
of the breeders, have considerable depositions of fat between 
the skin and abdominal muscles ; or, to express ourselves in the 
jockey^s phrase, are fat upon the rib/^ The prodigious bulk 
that beasts, fed for the purpose, wiU attain, is almost incredible : 
a prize ox has weighed two hundred stone ; * and a prize sheep, 
forty stone.* In the human subject, also, we have had astonish- 
ing instances of corpulence : Lambert weighed fifty-two stone.f 
In respect of the latter, it has been remarked, that fat people 
do not, in general, live to a great age. 

Production, As the cells of the cellular membrane are filled 
with serous exhalation, so in like manner do we conceive those 
of the adipose to be with fat : we have no anatomical proof of 
the existence of any distinct gland for the purpose, but we sup- 
pose it to be a secretion from the arterial ramifications distri- 
buted over the interior of the cells. 

Deposition, In almost all animals that are healthy, copious 
food of a nutritive kind, combined with little labour will increase 
the deposition of fat; but in the human subject, and, indeed, in 
many quadrupeds, the animal spirits appear to have a very con- 
siderable influence over this secretion. We see numberless 
examples of people, who appear to enjoy the best bodily health, 
and yet are constantly meagre, though their food and habits of 
life tend to an opposite state ; and we may occasionally observe 
horses and dogs, particularly circumstanced, in which, from 
their natural leanness, or poorness upon the rib, something of a 
mental nature would appear to be operating; indeed, it is a 
well-known truth, that if you separate a horse of an irritable 
disposition from others with whom he is accustomed to be 
stalled, he will fall away in condition, in consequence of .(to use 
the vulgar expression) fretting from being alone ; and so much 
does this act of segregation affect some, that I have known them 
even refuse their food. Those horses are commonly the fattest 
that are fed on easily digestible food — such as bruised or scalded 
com, roots of a nutritive kind, chopped hay, &c., and that have 
little or no exercise : a fact well appreciated by the horse-dealer, 
whose horses are fine and fit for sale, but incapable of fatigue. 

Absorption, Constitutional diseases, generally speaking, ex- 
tenuate the bod^, and more particularly such as are of the acute 
or painful description ; hence, the irritation caused by a simple 
puncture in the foot, if it be of long duration, induce a state 

t Horseman’s weight, 14 lb. to the stone. 

27 


* A stone is 8 lb. 
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of emaciation : under which circumstances, the absorbents are 
supposed to act with more than ordinary eflFect, and to take 
up the adeps from the interior of its cells. 


SECTION XII. 

PLANTAR SYSTEM. 

COMPKISING THE FOUR FEET. 


OF THE FOOT. 

The foot is* the part upon which the animal stands ; with 
which he treads the ground ; and by which his body is sup- 
ported. Of his whole structure it constitutes the basis. 

Number, Animals exhibit differences in the number of their 
feet, and accordingly have been distributed into classes, con- 
sisting of bipeds, quadrupeds, and multipedes. Bipeds include 
men and birds. Quadrupeds comprehend most of the land 
animals. Multipedes embrace insects. The reptile genus, such 
as serpents, &c., being without feet. 

Tots or Claws, Another classification of animals has been 
formed from the number of toes or claws their feet are cleft or 
divided into. Those possessing but one toe, and consequently 
an undivided foot, come into the class of monodactyles, solipedes, 
or solidungulous animals ; they are the horse, the ass, and the 
mule. The didactyles, or two-toed class, embrace the rumi- 
nants — oxen, sheep, and goats. The tetradactyles, or four- 
toed, include the i<yg, the cat, and the hog. 

Division, Founded upon the obvious and important differ- 
ences existing between the external and internal composition of 
the foot, a division has been made of its parts into those that are 
sensible or sensitive, and those that are insensible or insensitive, 
A more suitable phraseology would have been found in the terms 
orgamc tod inorganic ; since of the parts they are meant to dis- 
tinguish, one possesses neither nerves, nor blood-vessels, nor 
absorbent vessels ; while the others are famished with all these 
attributes of organization. 

The external patts of the foot consist entirely of horn, and 
from such composition have, cdlectively, got the name of hoof. 

The internal parts consist of bones, ligaments, and tendons, 
besides structures peculiar to the foot. 
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Of the External Parts. 

The Hoof. 

The hoof is the homy case or covering Nature has provided 
for the protection of the sensitive parts of the foot. It may be 
said of itself to constitute such a shoe or defence, as enables 
the animal in his wild state to travel about in quest of food, not 
only without injury to the structures underneath it, but with a 
degree of elasticity that preserves his whole frame from concus- 
sion. Were one forced into any comparison of the sort, it must 
be admitted that the hoofs of animals bear some anatomical 
affinity to the human nails, or claws of other animals ; though 
they are vastly superior in physiological importance to any such 
appendages as these. • ♦ 

Fq^m. Sainbel viewed the foot as the segment of an oval, 
opened at the back, and nearly round in front.^^ To a common 
observer, the hoof exhibits a conoid form; the part resting upon 
the ground being the basis ; the vacuity above, the obtruncated 
apex. Mr. Bracy Clark asserts that this view is incorrect, and 
that the general figure of the hoof is a cylinder^ very obliquely 
truncated upon its ground surface. This he demonstrates in two 
ways ; either by roUing up a piece of paper into the shape of a 
cylinder, and afterwards cutting one of its ends in a very slanting 
toection ; or by taking a carpenter^s square, and placing one 
limb beneath the foot across the quarters, then sloping the other 
backward, against the side of the quarters, parallel to the front, 
when the edge of the iron will be found parallel to the waU of 
the hoof. This corrected view of its figure wiQ serve to account 
for the general equiformity manifest in the hoof, and also for the 
undeviatmg correspondence found to exist between its slope or 
slant, as well in front as behind, which in an ordinary or healthy 
foot may be estimated at an ai^leof 45°. Around the coronet, 
where the hoof unites with the skin, the cylinder is cut directly 
across its perpendicular — at right angles with it : it is the ob- 
lique truncation of its ground-surface that occasions the slant, 
which latter we may consequently increase at pleasure by any 
means that augment the former, viz. by lowering the heels; by 
cutting away a prominent frog; or by putting on thin-heeled 
sho^t At the same time that we increase the slant of the hoof, 
we increase the obliquity of the pasterns, and likewise propor- 
tionately augment the ground-surface of the hoof, from heel tb 
toe, the breadth remaining unaltered; and in the same i^tio, 
consequently, extend the surface of tread.* 

♦ Tor further elucidiition on the cylindrical form of the foot, consult Mr. 
Bracy Clark’s works on the Foot of the Horse. 
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Spread. By the spread, is meant the inclination the hoof 
manifests when left unshod^ around the toe and sides, to bulge, 
or protrude at bottom, whereby its ground-surface becomes aug- 
mented, particularly around the outer quarter. To a certain 
extent this is worthy of observation ; although, in my opinion, 
it is to be regarded rather as an effect of pressure than one of 
abstract growth. The surface of inclination upon which the horn 
is produced has no such spread, nor can the hoof itself be said, 
from growth atom, to have any such natural tendency ; but, as 
it continues to grow and shoot beyond the inner foot that pro- 
duced it, and to which it was so intimately united, it yields to 
the pressure of the animal^s weight, and bulges or spreads out, 
and more at the outer si^e than the inner, in consequence of the 
pressure tending more in that direction. If we examine a num- 
ber of hoofs of neglected growth, and consequent exuberance 
and deformity, of various descriptions, we may discover that, in 
them aU, the spread seems to have been the first or incipient 
deviation from that line of growth viewed as consistent with the 
health and well-doing of the foot. It is only in the unshod hoof 
that any spread is found : as soon as the ground-surface comes 
to be confined by a shoe, pressure can no longer exert its in- 
fluence to produce such consequences. 

Mr. Goodwin aptly observes, that to take the form of the 
hoof correctly, we must strip it of its exuberant or superfluous 
parts, the same as one would pare the superabundant growth off 
our own nails. The neglect of this necessary preparative has 
led to considerable diference of opinion about the natural, 
healthy, or true form of the groimd-surface of the foot. Mr. 
Bracy Clark, I conceive, has inclined to the side of error in this 
particular ; though, in the substitution of the cylindrical for the 
conical figure of the entire hoof, he has certainly the advantage 
of other writers. His natural foot {Plate 1) is one with great 
spread to it, much of which the smith would find it necessary to 
deprive it of, even on the first shoeing ; and the protuberance of 
the outer quarter (which Mr. C. points out as an attribute of 
health) being wholly owing to the spread, will, of course, dis- 
appear with the annihilation of the spread.^^* 

Although Mr. Goodwin has not here explained what he con- 
ceives to be the origin or cause of the spread, it is evident we 
both concur in viewing it rather as a deviation from health or 
nature than a circumstance worthy of the consideration it has 
been accounted of by Mr. Clark. 

Colour. Hoofs are black or white, or some intermediate 
shade, or they may exhibit a black and white striped or marbly 
♦ Goodwin’s ‘ New System of Shoeing/ edit, second, p. 33. - 
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aspect. It is an old observation, and one that passes current 
among us at the present day, that black or dark-shaded hoofs 
possess greater strength and durability, and indicate less prone- 
ness in the feet to disease, than such as are composed of white or 
striped horn. The rationale of which appears to be, that white 
horn (the same as white hair) is the product of parts weaker by 
nature than such as produce dark or black horn, and, being 
weaker, consequently are more liable to disease, less able to resist 
those impressions that tend to disorder. White hoofs are more 
porous than black ones, and consequently absorb moisture and 
lose it again by evaporation with more facility : a fact that may 
probably aid us in accounting for the failures attributed to them. 

Magnitude, It requires no veterinary skill to discover any very 
material disproportion in the magnitude of the foot : it will strike 
us at once as being large or smalls in comparison to the limb or 
the size of the animal. A foot of any description that is out of 
proportion is to the horse possessing it more or less objectionable : 
but for all that, these out-of-proportion feet, abstractedly con- 
sidered, have their advantages as well as their disadvantages. 
Sainbel tells us, that a large wide hoof, by extending the surface 
of tread, " will increase the stability and firmness of the fabric f* 
but then, he adds, this partial advantage grows into an e\^ 
when it becomes applied to a bodj capable of translation, and 
considered in a state of actual motion ; because, then, the mass 
and weight of the foot overburthen the muscles of the extremity 
And because, I would add, the surfaces of contact being greater, 
the attraction of cohesion becomes greater, and so much the more 
muscular force is required to raise the foot (particularly in moist 
ground) from the earth. Besides which, a large foot is apt to 
become objectionable from its striking, during action, the oppo- 
site leg. On the other hand, it is contended, that a large foot 
will not sink so deep into soft groimd as a small one, and conse- 
quently will not demand so great an effort of strength to draw it 
out. This is an argument, however, that can only hold good under 
the supposition, that in both cases the muscular strength is equal, 
which we know but rarely to happen; in general, broad or flat- 
footed horses pos^ssing superior strength ; small narrow-footed 
ones, superior speed. There cannot be a doubt about a lai^e 
foot being unfavourable for speed ; a small one for stability : 
neither one nor the other can be indiscriminately found fault 
with; both within certain limits possess their respective advan- 
tages ; though to turn out as such, they each of them require to 
be combined with suitable conformation and action. 

Large bulky hoofs are found to be mechanically weaker than 
others, in consequence of being composed of a thin, soft, porous 
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descriptioa of hom. Sainbel ascribes all tbis to a relaxation of 
the fibres composing the hoof: in which case^ the diameters of 
the Tessels are increased^ the porosities are multiplied^ and the 
fittids abound in them in too great quantities; consequently this 
kind of foot is poft, tender, and sensible.” Small feet, on the con- 
traiy, in general possess a close woven hom, thick in substance, 
and consequently prove strong: they are rather oval than circular 
in figure, with great depth of substance, and are found to be of a 
durable nature. In feet of this description,” says Sainbel, 
firom the too close union and too close tension of their fibres, the 
vessels destined to conduct the nutritious fluid are contracted 
and obliterated; whence proceeds that dryness of the part 
which renders the horn brittle and liable to split.”* 

Division, To the common observer the hoof appears to con- 
sist of one entire or indivisible case ; but the anatomist finds, by 
subjecting it to maceration, or coction, or even to putrefaction, 
that it resolves itself into three separate pieces : stiU, so long as 
the hoof maintains its integrity, such is the force of cohesion 
existing between these three parts, that we as easily rend it in 
any other place as dissever one of its jointures. These consti- 
tuent parts are the wally the sole, and the frog. 

The Wall, 

The wall or crust is the part of the hoof which is visible while 
the foot stands upon the ground. It forms a circular boundary 
wall or fence inclosing the internal structures. On taking up the 
foot, we find the wall prominent all round beyond the other parts, 
making the first impression upon the ground, and evidently 
taking the largest share of bearing. It is the part to which the 
shoe is nailed. It is, in fact, the most important division of the 
hoof; appearing to form (in the words of Mr. Clark) "the 
basis or first principle in the mechanism of the hoof, the other 
parts being all subordinate to this,^^ 

Situation and Relations, The wall takes its beginning at the 
coronet, from the terminating circular border of the skin, with 
which it is intimately united ; their line of union being concealed 
by a row of overhanging hairs. From the coronet the wall 
descends in an oblique direction to the bottom of the foot, where 
it embraces the sole, and terminates in a circular ‘projecting 
border. /The anterior and lateral parts of the hoof are formed 
entirely by the wall ; but at the posterior part, instead of the 
heels of the wall being continued one into the other so as to com- 

S dete the circle, they become inflected, first downward, afterwards 
brward and inward, and are elongated in the latter direction 
* Sainbers ‘ Lectures on the Elements of Earriety.’ 



PLANTAR SYSTEM; 


493 


mitil they reach the centre of the bottom of the foot, where they 
terminate : these inflections or processes of the wall constitute 
the bars. Altogether, the wall may be said to form about two 
thirds of the entire hoof. 

Connection, Superiorly, around the coronet, the wall is united 
with the skin ; inferiorly, within its circumferent border, with 
the sole ; posteriorly, between its heels, with the heels of the 
frog ; inferiorly, between the bars, with the sides of the frog ; 
and internally,* with the sensitive lamina©. Let us now consider 
the wall in its detached or separate state. 

Figure, That of a hoUow cylinder, having the side presented 
to the ground cut much aslant, and whose circle exhibits a hiatus 
or deficiency behind, from the lateral boundaries of which issue 
two narrow processes or appendages. Taking a lateral view, the 
wall assumes a conical shape, being broad and deep in f^t, 
and ^adually narrowing as it stretches backward. 

Division, For facility of reference, and in aid of our descrip- 
tions, we distinguish in the wall, First, the toe ; secondly, the 
quarters ; thirdly, the heels ; fourtlily, the superior or coronary 
border ; fifthly, the inferior or solar border ; sixthly, the laminae 
or lamellae ; lastly, the bars or appendages, 

THE TOE forms the bow or front of the hoof, and compre- 
hends about two thirds of the superficies of the wall. It is the 
deepest, broadest, and thickest part of the wall ; for reasons that 
will appear hereafter. It exhibits a degree of slant about equal, 
naturally, to an angle of forty-five degrees: though there are varia- 
tions from this which (as was explained before) will be found, in 
a measure, to be dependent upon the oblique truncation of the 
cylinder. When we come to understand the physiology of this 
part, however, a more operative and efficient cause for this varia- 
tion will be found in the weight the wall has to sustain, and in 
its own mechanical strength or force of resistance : on which 
principle it is that light horses, thorough-breds, and poneys, as 
well as mules and asses, have upright or strong feet (i. e.) walls 
but moderately sloped ; whereas heavy horses, cart-horses, and 
coach-horses, have commonly or weak fe^t (i. e.), walls that 
slant immoderately. And (as was before observed) upon the 
degree of obliquity of the wall must very much depend that of 
the pasterns. In estimating the slant or slope of the w^, it 
is proper to distinguish between that which is consequent on the 
detruncation of the hoof, and such as is the effect of a burthen 
under which the wall succumbs. The depth erf horn in front 
of the toe, measuring from the termination of the skin to the 
most prominent point below (and supposing the hoof to be cut 
and ready to receive the shoe)^ may be rateS at about and 
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a half inches. The bow or degree of convexity of the toe in front 
must depend upon its obliquity as well as upon the circularity of 
the foot. The thickness of the horn composing the toe may be 
estimated at, three eighths of an inch, or from that to half an inch, 
and this substance is the same from immediately beneath the 
coronary circle to the junction of the wall with the sole; at which 
part there is an accession of homy matter to block up the inter- 
stices between the laminae, and also to fill the angular vacuity 
that would otherwise exist here between the wall and sole. In 
the forefeet, the toe is thicker in substance than either the quar- 
ters or heels : but (we have it from Saiiibel) in the hind, on 
the contrary, the heels and quarters are generally thicker than 
the toe.^^ 

THE QUARTERS are the portions of the wall intermediate 
between the toe and the heels. They are commonly described as 
standing upright, and,accordingto a carpenter’s square set against 
the wall, so they appear to do ; this is not, however, the view the 
anatomist ought to take of their position : to him the oblique 
course of their component fibres, together with the slant of their 
laminae, demonstrate that they slope in the same manner and 
degree as the toe does. The quarters do not run in straight lines 
from before backward, but by their prominence describe gentle 
curves, the outer making a wider sweep than the inner. This 
gives the hoof altogether a sort of twisted appearance, and makes 
the inner part of the toe look more projecting than the outer : a 
deviation that seems principally to have originated in the spread, 
and one, methinks, that has had more attention given it than any 
consequences attachable to it render it deserving of. The quarters 
range in depth from two to three inches ; and measure in thick- 
ness from one fourth to three eighths of an inch. 

THE HEELS are the two protuberant portions of the wall by 
which it is terminated posteriorly. They are the shallowest, and 
thinnest, and (iw connectiori) only flexible parts of the wall. Though 
their surfaces recede from the perpendicular, they maintain the 
same slope as the toe and quarters. At their angles of inflection, 
from which are continued the bars, they form (iu conjunction 
with the heels of the sole) pouches or sockets into which are 
received the heels of the sensitive foot. In depth they range 
from one and a half to two inches. In substance they do not 
exceed a quarter of an inch, the outer heel being rather thicker 
than the inner. 

THE SUPERIOR or CORONARY BORDER, is the cir- 
cular, attenuated, concavo-convex part entering into the compo- 
sition of the coronet. Its extent is marked exteriorly by the 
irhitish aspect it exhibits, and also by some partial separation 
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and eversion of the outer flakes of horn around its junction with 
the wall below. Externally, it assumes the same character as 
the wall below it ; but its internal surface is altogether different. 
Instead of possessing laminse, the surface is smooth and uniform- 
ly excavated, being moulded to the form of the sensitive coronet, 
and everywhere presenting numerous pores for the purpose of 
receiving the secreting villi. Superiorly, the coronary border 
presents two edges, having a groove between them for the recep- 
tion of the terminating border of the cutis. It is this groove 
that marks the reception of the coronary border into two parts : 
the internal edge belonging to the inner part, which is the 
beginning of the wall itself; the external edge to the white band 
by which the other is embraced, and to which Mr. Clark has 
in particular drawn our attention, under the appellation of 
nary Frog-band, This covers the proper or veritable coro- 
nary border of the hoof ; having, through its fibres, which are 
very fine, a sort of dove-tailed connection with it. As it recedes 
backward, it grows broader to that degree, that its breadth at 
length becomes doubled; being about h^ an inch broad in front, 
and one inch behind. It is thickest around its middle parts; 
its inferior edge, like the superior, becoming attenuated, until it 
grows so fine as to end in imperceptible union with the substance 
of the wall, giving it its beautifully polished surface : from the 
heat, however, to which the hoof is artificially exposed, the thin 
part below the coronet often grows arid, splits from the crust, 
and becomes everted : turning at the same time, in consequence 
of dryness, of a whitish complexion. Posteriorly, we find it 
continued round the heels of the wall and frog, and from thence 
across the back of the cleft, forming altogether a complete circle, 
and everywhere showing itself to be the medium of connection 
between the skin and the hoof. It has been already stated that 
the cutis terminates in a circular border, let into a groove around 
the summit of the wall ; the cuticle, however, does not end here 
— ^it is continued down ; in fact, we trace it to the homy band we 
have been describing, the one being continuous in substance with 
the other. Indeed, the only detectible differences in them* are, 
that one is thicker than the other, and grows hard, and dry, and 
white, from the efltects of heat upon it ^m without, and the want' 
of moisture from within. This cuticular origin and assimilation 
may be demonstrated in the putrefied foot ; or, better stiU, in the 
foot of the foetus. The band is broader at the heels than else- 
where, in consequence of the ^eater breadth of exposed cutis at 
those p^s. In its texture it is fibrous, and its fibres pursue the 
same direction as those of the wall, from which they differ only 
in being of a finer texture. Mr, Bracy Clark appears to enter- 
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tain some singular notions in regard to the structure, but more 
particularly the mes of this part ; which in the respect I bear 
for their author, I shall consider when the time may arrive for 
me to treat of the physiology of the foot. 

THE INFERIOR or SOLAR BORDER offers but little 
worthy of observation. It constitutes the ground or wearing 
surface of the wall, and is the part to which we nail the shoe. 
It grows thicker and more exuberant around the toe than in 
other places, and from its projecting beyond the sole, presents 
a convenient and suitable hold for the nails of the shoe. Around 
the anterior and lateral parts, it embraces the sole ; behind, it 
joins the bars, which two points of union form two principal 
bearing places for the shoe. The inferior border possesses a 
larger circumference than the superior, in consequence of the 
oblique detruncation of the hoof. 

This is a part that requires paring down every time the horse 
is shod. Such is its exuberating nature, that (like the human 
nail), were it not continually kept worn down, or broken or cut 
off, it would elongate very considerably, and gradually turn up, 
exhibiting forms not only of the most unsightly but even gro- 
tesque description, and proving incommodious to a degree to be 
almost entirely destructive of progression. 

THE LAMINiE (better named lamellce) consist of numerous 
narrow thin plates or processes, arranged with the nicest order 
and mathematical precision upon the internal surface of the wall. 
They extend, in uniform parallels, in a perpendicular direction 
from the lower edge of the superior border down to the line 
of junction of the wall with the sole ; and are so thickly set, 
that no part of the superficies remains unoccupied by them. 
They are likewise continued upon the surfaces of the bars. In 
the recent subject they are found soft, yielding, and elastic ; but 
from exposure they become dry and rigid. 

Every lamella exhibits two edges and two surfaces. By one 
edge it grows to the wall ; the other, which is somewhat attenu- 
ated, bangs loose and floating within the cavity of the hoof. The 
surfaces, which are two lateral, are smooth, and, considering the 
magnitude of the lamella itself, of enormous extent ; so much so 
that it might be said almost to be constituted entirely of super- 
ficies. And this leads us to the contemplation of the great 
and magnificent design which Nature evidently had in view in 
their formation, viz., the production of ample surface within a 
small space, an end that has been obtained through the means of 
multiplication. Mr. Bracy Clark procured from the late Thos. 
Evans, LL.D., mathematical teacher of Chrises Hosptal, a cal- 
culation of what their united superficies amounted to ; and it 
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appeared to aflFord an increase of actual surface more than the 
simple internal area of the hoof would give of about twelve 
times, or about 212 square inches, or nearly one square foot and 
a half. * 

The lameUse exhibit no differences but in their dimensions. 
In length they correspond to the respective depths of the wall ; 
being longest, and likewise broadest, around the toe, and gra- 
dually decreasing towards the hinder parts. 

In composition, they are homy. Viewed through a microscope, 
Mr. Clark discovered in their substance two planes of fibres, 

the one running in parallel lines to the axis of the hoof, the 
other obliquely intersecting these.^^ When stretched, they ex- 
hibit signs of elasticity ; but this appears greater in the trans- 
verse than in the perpendicular direction. 

By means of its lamellae, the wall presents a superficies of ex- 
traordinary amplitude for the attachment of the cofi&n-bone. A 
structure consisting of similarly formed lamellae envelopes the 
bone, but these are dovetailed in such a manner with the horny 
lamellae, as to complete a union which, for concentrated strength, 
combining elasticity, may vie with any piece of animal mecha- 
nism at present known to us. 

THE BARS are processes of the wall, infiected from its heels 
obliquely across the bottom of the foot. For a long time, by far- 
riers, they were confounded with the substance of the sole, an 
error that owed its origin and pe^etuation to the malpractice 
they exercised in paring the foot — in cutting both bars and sole 
down, without any distinction, to a common level. In the na- 
tural healthy foot the bars appear, externally, as elongated 
shaiTpened prominences, extending from the bases of the heels 
into the centre of the foot, between the sole and the frog ; pos- 
teriorly, they are continuous in substance with the wall, with 
which they form acute angles ; anteriorly, they stretch as far 
as the point of the frog, constituting two inner walls or lateral 
fences between that body and the sole. Sainbel conceives, from 
their position, that they offer resistance to the contraction of the 
heels. Their internal surfaces exhibit rows of lameUee, continued 
from those lining the wall, but which are here ehoTt^ and in their 
direction transverse, two circumstances referable to the narrow- 
ness and inflection of the bar ; towards the extremity of the bar 
they gradually grow shorter, and less distinctly marked, until 
we at length lose all vestige of any more of them. While the 
prominence of the bars is such as to give them a secondary 
bearing upon the ground, their sharpened forms will mnlc them 
more or less deeply into every impressible surface^ 
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The Sole. 

The sole is the arched plate entering into the formation (as its 
name implies) of the bottom of the hoof ; or, to adopt SainbePs 
definition, " it is that part which covers the whole inferior sur- 
face of the foot, excepting the frog/^ It is a very just practical 
observation of Mr. Coleman’s, that although a knowledge of 
every part of the foot is indispensably necessary to render us 
scientific overseers of the farrier’s art, no individual part re- 
quires such undivided attention, as regards shoeing, as the sole, 
since the success of this mechanical operation mainly depends 
on the paring and defence of this arched homy plate. 

Situation and Connection. It fills up the interspaces between 
th^ outer and inner walls (or bars) of the crust. I difier in 
opinion from those who describe it to surround the toe of the 
frog. I hold its circumferent support and connection to be 
the wall of the hoof, to which it is firmly cemented by an inter- 
stitial homy matter, filling the crevices between the laminae. 

Figure. The circumferent outline of the sole measures about 
two thirds of a circle, the remaining third being omitted to form 
a triangular-shaped hiatus or opening for the reception of the 
frog and bars. This circular form, however, is by no means 
true, or even invariably the same, in its dimensions. Gene- 
rally, the longitudinal exceeds the transverse diameter. Its 
greatest diameter is shown by a line extended from either heel 
across its middle to the opposite point of the toe. 

Arch. Commonly, the sole presents an arch of more or less 
concavity inferiorly, and convexity superiorly. But it is not a 
regular or uniform arch, being one that rather waves or undu- 
lates, so as to bear a comparison, made of it by Mr. Clark, 

to the mouth of a bell extremely extended or flattened.” Like 
that of the bell, the arch is highest in the middle, from which 
it slopes, laterally, down to a flat, subsequently to rise again 
around its border, in order to present a dilated surface for attach- 
ment towards the wall. There is, however, vast variety in the 
degree of arc of the sole : in some feet it is of surprising depth ; 
in others, the arch is converted into a flattened smrface ; and yet 
both seem to perform equally well. In the hind feet the sole is 
generally more .arched than in the fore, and approaches in figure 
nearer to the oval than the circle. 

Division. In the sole we distinguish an anterior part or toe ; 
a middle or central part ; two poirUs or heels ; and two surfaces. 
These divisions are . ndt very well defined : but they prove ser- 
viceable in aid of our descriptions. — The toe of the sole is the 
part encircled by the toe of the wall, against which it abuts, and 



PLANTAR SYSTEM. 


429 


to wliicli it is intimately united by homy matter, the two toge- 
ther forming a stout bulwark of defence to those parts of the 
internal foot included between them. — The points or heels are 
the two posterior salient angles received into the angular inter- 
vals between the outer and inner walls or bars. Although, 
naturally, the least exposed, these are the parts most subject 
to injury or pressure from the shoe, -being the seat of that disease 
mistakenly called corn , — The middle or centre of the sole is 
the portion more immediately surrounding the fore parts of the 
frog, and would (were the sole a regular arch) be the most ele- 
vated part ; but, in general, we find the sole flattened hereabouts : 
the highest parts of the arch being the angles alongside of the 
bars j the lowermost, those around the toe. 

Surfaces. Of the surfaces, the superior (as was mentioned 
before) is unevenly convex ; the inferior, correspondingly con- 
cave. The former is everywhere pitted, particularly about the 
heels, with numerous circular pores, mnning in an oblique direc- 
tion, the marks of which remain evident upon the inferior surface 
likewise. These pores are the impressions made in the soft horn 
by the villi of the sensitive sole, from whose orifices the homy 
matter is produced. They also form the bond of union between 
the homy and the sensitive soles : which is of a nature so strong 
and resisting, that it requires the whole strength of a man^s arm 
to effect their separation — an operation of a cmel description 
that was wont to be practised in times past, under the fallacious 
notion that drawing the sole was extirpating the malady. 

Thickness. The natural thickness of the sole may be estimated 
at about one sixth of an inch. There will be found, however, 
variations from this standard in different horses ; and it will 
also very much depend on the part selected for measurement. 
The portion of the sole most elevated from the ground — ^that 
which forms a union with the bars — ^is nearly double the thick- 
ness of the central or circumferent parts ; and next to this, in 
substance, comes the heel. I do not find that the sole grows 
thinner from the circumference to the centre,” as has been stated 
by an author of celebrity. 

The Frog. 

The frog is the prominent, triangular, spongy body, occupying 
the chasm left by the inflection of the bars. 

Situation and Connection. The frog is fitted into the interval 
between the bars ; the three, altogether, filling up the vacuity 
in the sole, and thereby completing the circle, and establishing 
the solidungulous character of the foot. The frog extends for- 
ward, towards the toe, about two thirds of the longitudinal 
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diameter of tlie ground-surface of the hoof, terminating a little 
b^ond the oenti^ point (or what would be tl^ central point) of 
the sole— car rather shooting directly through it, so as to anni- 
hilate the spot. Posteriorly, it is embraced by the heels of the 
wall; laterdly, it possesses firm and solid junctions with the 
bars, and through their medium with the sole : and these unions 
are effected not by simple apposition and cohesion of surface, 
but by a lamellated structure^ apparent on the sides both of the 
frog and bars, by which the parts are reciprocally dovetailed 
into each other. Lamellae are discoverable upon its sides, even all 
round the toe of the frog ; and this is a circumstance that con- 
firms me in my belief that the bars reach thus far. 

Figure. The frog may be called pyramidal, or cuneiform, or 
triangular in figure ; its outline forming the geometrical figure 
denominated an isosceles triangle. I know of no comparison so 
familiarly apt as that of resembling it to a ploughshare : not only 
do they both correspond, as near as such comparisons can be 
expected to do, in outline and make, but they likewise exhibit 
a singular coincidence in function ; the frog, like the plough- 
share, being intended by its point to plough or divide the surface 
of the earth, and in that manner serve as a stay or stop to the 
foot. 

Division. We distinguish in the frog two surfaces^ an inferior 
and a superior ; two sides ; “a point or toe ; and two bulbs or 
heels. 

SURFACES. — Both surfaces of the frog manifest striking 
irregularities, and these are respectively reversed, making one 
surface the exact counterpart of the other. . In other respects, 
the only difference they exhibit, is, that the superior exceeds the 
inferior both in length and breadth. 

The Inferior Surface presents to our view a remarkable 
cavity, broad, deep, and triangular in its shape, bounded on 
the sides by two sloping prominences, which divaricate from the 
convexity forming the toe of the frog, and terminate, after a 
short divergent course, at the heels. This cavity or hollow is 
denominated 

The Cleft of the Frog : with seeming reference to the re- 
lationship existing, through its presence, between the horse^s 
foot and the cloven one of the ox, deer, sheep,' &c. In conse- 
quence of its sides sloping inward, the cleft at bottom gapes 
wide open ; but along the top is roofed by a simple linear mark 
running from before backward. The horn is kept continually 
soft and pliant within the cleft by a peculiar secretion from the 
sensitive parts it covers, the odour of which is notorious. 

The solid wedge-like pmrtion of hom in front of the cleft, ex- 
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tending from it to the point of the toe, has been observed by^ 
Mr. Clark to exhibit, in the natural foot at its full growth, 
considerable bulbous enlargement,^^ which, by way of distinction, 
he calls the cushion of the frog. On making a perpendicular 
section of the foot, Mr. C. finds this part is situated nearly 
opposite or under the navicular bone.^'* And it would appear (ac- 
cording to this author) that this rotundity, or swell of the 
frog,^^ is never reproduced after it has once been annihilated by 
the knife of the smith. 

The sufebiob Stjbface of the . Fbog, everywhere con- 
tinuous, uniform, and porous, being the counterpart in fcam of 
the inferior, presents us with nothing but reverses : where the 
one is hollow or depressed the other rises into swells and emi- 
nences, and vice versa. This accounts for our finding the part 
opposite to the cleft elevated into a conspicuous eminence, 
bounded on its sides by two deep channels, and a hollow of 
broader but shallower dimensions in the front. To this central 
conical elevation Mr. Clark has given the name of frog-stay, 
from some novel notions he entertains of its physiology. Such 
a bold promontory of horn rising in the middle of broad and 
deep channels is well calculated to form that dovetailed sort of 
connection with the sensitive foot, which greatly augments 
their surfaces of apposition, and establishes their union beyond 
all risk or possibility of dislocation. It is a part which (as far 
as my observations on it have extended) grows and becomes 
developed together with other parts of the foot ; and one that is 
apt to vary in its relative volume in difierent feet. In front of 
the frog-stay, the lateral borders, bounding the hoUow in the 
middle, describe a waving line, which, near half-way to the 
point of the toe, exhibits a dip or depression : this marks the 
impression of the navicular bone, and is the part immediately 
opposite to the cushion of the fi*og,^^ — a coincidence important 
to be bcame in mind, as tending to throw some light on the nature 
of this new-christened structure.* 

THE SIDES are the parts by which the frog establishes its 
union with the bord^ of the trian^ar vacuity in the hoof into 
which it is admitted. Along their superior borders they are 
Iransversely lamellated, or rather indentated, in order that they 
may be fitted to the internal surfaces of the bars, which exhibit 
a similar structure. 

The Commmures are the two deep triangular-shaped hollows 
between the bars and the sides of the frog. In being only the 
superior borders of these parts that are engaged in their union ; 

* In fact, the cushion of the frog appears to be nothing more than a bulge 
of the part produced by the superincumtent pressure of the navicular bone. 
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their broad tinattached parts, below, form the boundary walls 
of the commissures. Looking into the interior of the hoof, we 
discover that the commissures, internally, are converted into 
rounded promontories, similar in appearance and texture to the 
one in the middle — ^the frog-stay — on the sides of which they are 
rising. In the natural state, the commissures must unavoidably 
get plugged with dirt, or whatever the animal may happen to 
tread upon ; a circumstance from which some far-fetched notions 
have been extracted concerning their use. 

THE TOE or Point of the Frog, is the anterior, undi- 
vided, elongated portion; that which forms the apex of the 
pyramid or wedge — ^the acute or extended angle of the triangle — 
the only part chsplaying that prominent or rounded form that 
would warrant us in using the epithet conical to the frog. It 
possesses solidity of substance, firmness of texture, and lux- 
uriance of growth in an eminent degree ; facts well known to 
the farrier, who, in paring the foot, seldom fails to make more 
free with this than any other part of the frog. 

THE HEELS or bulbs of the frog are the posterior protube- 
rant parts embraced by the heels of the wall, and separated from 
each other by the cleft, forming, together, the base of the wedge 
or triangle. They present greater depth of substance than the 
toe, but are of a softer, more spongy texture, and are less resist- 
ing and stable, in consequence of being deprived of mutual sup- 
port by the division of the cleft. Anteriorly, the heels unite with 
the lateral prominences bounding the cleft; inferiorly, they 
present two surfaces of tread to the ground, evidently designed 
to take a share in the bearing of the foot ; posteriorly and supe- 
riorly, they exhibit a bulbous fulness, in consequence of receiving 
at this part a supplementary covering from a production which 
has been (in the description of the wall) adverted to, under the 
appellation given it by Mr. Clark, of 

Coronary Frog^band. It was there stated, that the coronary 
groove (the groove or canal in the coronary border of the cutis) 
broadened considerably as it descended to and turned round upon 
the heels ; in like manner does the homy band produced by 
it broaden, and not only grow broader but thicker in substance, 
and consequently in the same degree augments the substance of 
the heels, occasioning that swell of them which has suggested the 
appellation of bulb.” The homy band itself is everywhere 
lamellated upon its internal surface ; but these broaden^ parts 
of it display lamellse of a much bolder character, and conse- 
quently render their union with the heels so much the more 
intimate and enduring. The inferior edge of the band is denti- 
culated, and the denticulations become so interlaced with the 
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lamellated fibres of the wall, that their union is rendered, in the 
ordinary state of the hoof altogether imperceptible. For Rawing 
our attention to this part we are indebted to Mr. Clark ; and 
insomuch as he considers it to be a production of the cutis (not 
having any connection with the glandular circle that secretes 
the wall), and to serve the purpose of uniting the sensible 
parts with the insensible,^^ I agree with him. I find something 
very similar to this growing upon the human nail, issuing from 
the superior edge of the terminating border of the cutis, and 
continued from the cuticle, which proceeds for some way upon 
the nail, uniting it more closely and firmly with the cutis, and 
protecting the latter from external injury. This production is no 
more the beginning of the nail itself than is the so-called 
band the commencement of the wall : they are both distinct 
parts, though but supplementary ones, and seem to be of a 
nature partaking both of horn and cuticle. It has no more im- 
portant relation to the frog, in my opinion, than it has to the 
wall : it serves the same purpose to both, — that of strapping up 
the heels of the frog, and binding them in closer and more intimate 
connection with the neighbouring parts. Were I asked what other 
use it appeared to have, I should say, that it was formed to cover 
and protect from injury the new^formed horn of the hoof, guarding 
it in its passage downward, until it has acquired substance and 
hardness sufficient to resist external impressions of itself. 

Development of the Hoof 

During the early months of foetality, no horn or hoof is to be 
foimd. The foot is covered with a substance, white, firm, and 
elastic, resembling cartilage in its appearance, but proving more 
of the nature of cuticle on examination, which supplies the place 
of hoof. At the cOronet this substance takes its origin from the 
cutis, being found to be continuous with the cuticle ; but that 
which covers the bottom of the foot is a production from the 
sensitive sole and frog. Altogether, it possesses the general form 
and appearance of the hoof, differing however in these partmu- 
lars — that the substitute for the wall is comparatively thin in 
its substance : while that which grows from the bottom of the 
foot is enormously thick, and, instead of being shaped into sole 
and frog, exuberates to a degree to constitute dlub-footedness. 
About the same period at which the pastern and cofSn-bones 
take on ossification, horn makes its appearanee underneath this 
cuticular wall, in the form of plates descending frmn theeoronet, 
exhibiting with peculiar distinctness the lamellated structure. 
The homy wall becomes consid^ably advanced he£o^ we pmr- 
ceive eny change in the bottom of the foot. At lex^h, hom is 

28. 
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detected forming underneath the cuticular substance, which, 
increasing in thickness, gradually represents sole and frog. Not, 
however, in an undeveloped state ; for even at birth, these parts 
are yet concealed by the exuberant cuticular covering, now 
become loose in its texture, and shaggy and ragged, in conse- 
quence of not receiving any further supply from the parts that 
produced it, and of being near its decadence ; for it not long after 
fells off, disclosing sole and frog, both ready formed. 

Structure of the Hoof. 

Horn is found to differ in its texture or quality, not only in the 
many animals in which it is met with, but in different parts, and 
even in the same part of the body of the same animal. That 
which composes the hoof of the horse is a remarkable example 
of this. How different is the horn of the frog from the horn 
of the wall ; and yet neither of them agree in texture with the 
sole. The horny substance of the wall is resolvable into fibre®, 
bearing a resemblance to thick or coarse hairs, which in the 
entire hoof are so intimately matted and glued together, as to 
have the appearance and strength of solidity. By close and 
accurate inspection these fibres may be seen, descending in 
parallel lines, taking the obliquity of the wall, from the coronet, 
to the inferior or solar border ; they do not run promiscuously, 
but are arranged in rows, forming sorts of beds or strata, lying 
one upon another — a disposition made manifest in the foot of 
the foetus. A clean-cut transverse section of the wall exhibits 
upon its surface numerous minute, circular, whitish spots, which 
grow larger and more distinct towards the internal part, and 
through a glass appear to be hollow or tubular. These spots 1 
take to be produced by section of the homy tubes, apparently 
containing a whitish matter, a sort of pith, or pulp, or gelatinous 
instillation, which pervades them from their origin from the villi 
of the coronary circle ; the same as hairs derive their unctuous 
matter from the bulbs producing them, and (as this matter does 
the hair) renders the homy fibre tough and elastic — ^in fact, 
embues it with the peculiar attributes so well known to smiths 
by the appellation of living horn; the epithet living” being 
here used to denote the obvious differences the hoof of a living 
animal evinceS*from one that has been long detached from the 
body, or that is dead. We are too apt to believe that the various 
agents known to* act upon the dead hoof or horn must take 
similar effect on the living ; and upon this erroneous belief we 
employ hot and cold water, &c., &c., in treating disease of the 
feet, forgetting that we have opposed to our remedies the resist* 
ing or self-preseiVing properties of living horn. 
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The Sole^ as well as the wall, is fibrous in its structure ; 
but its fibres appear to be of a finer quality, and, in course, are 
very much shorter : they, however, take an oblique direction, 
from behind forwards, following the same degree of slope as 
those of the wall. They issue from the villi penetrating the 
superior surface. To the fineness of its fibres, combined with 
the relative magnitude of the tubular canals, and consequent 
relative proportions of homy and gelatinous substances, may be 
ascribed the comparative softness and elasticity of the sole. 

The Frog, however, displays these qualities in such a remark- 
able degree as to appear, in fact, to be composed of quite another 
kind of hom ; though, on examination, we find it to evince the 
same fibrous structure, the only perceivable differences being 
the comparative fineness of the fibres and their proportion- 
ably greater tubularity : their direction is oblique, correspondent 
with those of the wall. 

Production of the Hoof 

The wall is produced by the coronary mbstance, a sensitive and 
glandular part we shall have occasion soon to examine. Its villi, 
by some peculiar, mysterious, secretory process, convert the blood 
circulating through them into a soft pulpy gelatinous matter, 
which by exposure becomes hard horn, descending from the 
villous point that produced it, in the form of a tubular fibre, down 
to the sole. The fibres are united together at their very origin, 
but their tubes or canals diminish, the lower they descend ; wMch 
accounts for the porous or honeycomb-like structure of the 
interior of the coronary border and the comparative solidity of 
the parts below. The outer layers or strata of fibres are found 
to be more compact and of closer texture than the inner ; which 
arises, in part, from the viUi producing them being removed to 
a greater distance, and to the comparative smallness of their 
canals, and which, consequently, the sooner become obliterated. 
The use of Mr. Clarkes coronary frog-band becomes now more 
apparent, serving, as it evidently does, to cover and protect 
these external fibres until they grow sufficiently firm and solid 
of themselves to bear exposure and resist casualties. 

The sensitive laminae make no addition to the substance or 
thickness of the wall : they simply produce the homy lamellae 
arranged along its interior; as one proof of which, the wall 
measures as much in thickness at the place where it quits the 
coronet as it does at any point lower down. Other demon- 
strations of this fact come every day before such, practitioners 
as have to treat canker, quittor, sandcrack, and o&er diseases 
of the feet. 
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The Horny Sole is a production from the villi of the sen- 
sitive sole; after the same process as that by which the horny 
FROG is secreted from the villi of the sensitive frog. 

In a state of health of the foot, the secretion of horn is un- 
ceasingly going on. Disease or injury of the glandular parts may 
diminish, or altogether suspend the process; disease, under certain 
other forms, appears also to have the effect of increasing it ; but 
whether we have any artificial means of effecting this, seems 
questionable. The wall grows from above downwards. If a 
mark be made in any part of the wall, it will remain until it 
grows down and becomes cut off below, at the inferior border ; 
and by observations made on the gradual descent and disappear- 
ance of these marks, calculations may be formed of the period of 
time required for the renewal or restoration of the wall. 

Properties of Horn, 

Horn is a tough, flexible, elastic substance, consisting of 
tubular fibres, more or less intimately connected together, taking 
the direction from the surface of the body on which it grows. Its 
property of toughness or resistance much depends on its con- 
dition in regard to moisture ; for if it is exposed to a degree 
of heat sufficient to abstract much of its natural juice or imbibed 
moisture, it loses its flexibility and toughness, and becomes brittle. 
On the other hand, saturate with moisture, it is converted into 
a soft and highly flexible substance, but at the same time becomes 
weak and unresisting. This known effect aids us to account for 
the flat-footeducss of horses reared in low, fenny, or marshy 
situations : the hoof being constantly in a state of saturation 
with moisture, the wall and sole yield to the superincumbent 
burthen of the body, and the latter grows flat (instead of remain- 
ing concave or arched), and even in some instances bulges. If 
oily or unctuous applications have any effect in softening the 
hoof, they appear to do so by filling the crevices and interstices 
between the fibres on the surface, and in this manner checking 
or suppressing evaporation. Horn takes a high and beautiful 
polish. Although much inferior in transparency to tortoise- 
shell, it may be worked up to bear so near a resemblance to it 
as to be often, in manufactures, substituted for it, as in combs, 
&c. The hoof admits of an elegant polish ; and in that altered 
and in^proved state has been manufactured into, articles no less 
useful than valuable and ornamental : ^ even the hoofs of the 
living animal may, by being kept clean, and when dry rubbed 

* The koof, presented by his Majesty at Ascot Races, as tlie re- 

ward of the best horse on the turf, forms a notable illustration of this. 
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with linseed oil, be numbered among the ornamental beauties 
Nature has bestowed upon quadrupeds. 

By chemical analysis horn has been found to consist of mem- 
branous substance, having the properties of coagulated albumen, 
and of some gelatine. The horns of some animals, the deer 
species, from containing bone, become exceptions to this. Mr. 
Hatchett burnt five hundred grains of ox^s horn, and the resi- 
duum proved only one and a half grain, not half of which was 
phosphate of lime. 

Shavings of hoof thrown into nitric acid become soft, and 
speedily melt into a yellow mass, which in about eight hours 
disappear in complete solution. 

The same thrown into sulphuric acid, turn black, in becoming 
soft, and require thrice the time for their solution. Muriatic acid 
also turns horn black, and corrodes it, but has so little effect 
towards its solution, that after ten days a piece of hoof soaked in 
it was found to have become only more brittle or rotten. Common 
vinegar will turn horn dark-coloured, but does not appear to have 
any power in impairing its texture, or, at least, in dissolving it. 
Liquor potassae will not only turn it black, but will corrode the 
horn of the hoof. Ammonia does not change its colour, but 
slowly destroys its texture, rendering it brittle and rotten. 

INTERNAL PARTS OF THE FOOT. 

The internal, sensitive, organic parts of the foot, comprise 
the bones, ligaments, tendons, coronary substance, cartilages, sen- 
sitive lamincs, sensitive sole, and sensitive frog, 

THE BONES entering into the composition of the foot are 
the coffin and navicular bones; to which may be added (as form- 
ing part of the coffin-joint, and consequently having intimate 
relation to them), the coronet bone. Their descriptions will be 
found given at pages 57, 58, 59, and 60. 

THE LIGAMENTS have likewise been already described at 
page 75, in giving the particulars of the coffin-joint. 

THE TENDONS immediately connected with the foot are 
those of the extensor pedis and the flexor pedis perforans: the 
former being inserted into the posterior concavity of the coffin- 
bone ; the latter into its coron^ process, as described at pages 
140 and 144. 

The Coronary Substance, 

A less inappropriate name for the part commonly called the 
coronary ligament,"^ 

* Averse as I am to changing or altering names, nothing less than a j^paUe 
contradiction, in regard both to itructurs bxAfltnctim^ wonld have indaded me 
to do so in the present instance. 
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^ To revert, for the sake of elucidation here, to former descrip, 
tion — after the hoof has been detached by a process of maceration 
or putrefaction,^ in a perfectly entire, uninjured condition, it pre- 
sents around its summit, a circular groove, bounded in ^nt by 
a soft whitish substance, having a thin edge, and being of a na- 
ture between horn and cuticle ; and behind, by an attenuated 
margin, more homy in its character, whose thin edging is den- 
ticulated or serrated. Into this circular groove or canal is re- 
ceived the terminating margin of the cutis ; the cuticulo-homy 
layer of the hoof, in front of it, having every appearance of being 
a continuation of the cuticle. 

Situation — Dimension, The coronary substance occupies the 
concavity formed upon the inside of the superior or coronary bor- 
der of the wall of the hoof : it is the part constituting the basis 
of the circular prominence commonly distinguished in the living 
animal as the coronet. It is broadest around the toe of the wall, 
diminishing in breadth towards the quarters and heels, and 
being somewhat broader around the outer than the inner side. 
It is thickest in substance around its middle and most promi- 
nent parts, growing gradually thinner both above and below. 

Connection. Externally, the coronary substance is connected 
with the hoof ; and the connection appears to be principally, if 
not entirely, of a vascular nature : the surface of the wall pre- 
senting a porous honeycomb-like texture, and the viUi or ves- 
sels issuing from the coronary substance entering the pores, and 
thus establishing an intimate and extensive vascular union be- 
tween these organic and inorganic parts. Internally, the coro- 
nary substance is connected with the coffin-bone, the extensor 
tendon, and the cartilages, by a fine, dense, copious cellular tis- 
sue, which at the same time forms a bed for the assemblage and 
ramification of the blood-vessels concerned in the secretion of the 
wall of the hoof. Superiorly, its union with the skin is so in- 
timate and complete, that one has been thought to be a conti- 
nuation of the other ; and, so far as meets the eye of a common 
observer, they might be taken as such : but, when we come to 
examine them by anatomical tests, we not only find a line of 
external demarcation between them, but discover such difference 
of internal structure as forbids the adoption of this delusive no- 
tion. As it descends upon the coffin-bone, the coronary substance 
not only grows thinner, but in growing attenuated becomes im- 
perceptibly gathered or puckered into numerous points from 
which issue a like number of plaits or folds, which afterwards 
form the sensitive laminae. It is worthy of remark, that the part 
of tl|e bone upon which this transformation takes place is smaller 
in circumference than the coronet; consequently the same 
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measure of coronary substance which but tensely and smoothly 
covered the latta*, admitted of being disused in gathers or folds 
so soon as it reached the former. Posteriorly, the corona^ sub- 
stance forms a junction, indeed becomes continuous in sub- 
stance, with the heels of the sensitive frog. 

Structure. The coronary substance discloses three different 
parts in its composition : — 1. A fibro-cartUaginoiLS circling bandy 
forming the substratum and basis of the entire structure. 2. A 
cuticular covering y so called from its resemblance in texture to 
the cutis. 3. A network of blood-vessels, reposing upon the for- 
mer, and covered by the latter. The cartilaginous structure, 
freed from its vascular connections, is found to be wrought in the 
form of a coarse, open, irregular network, and appears designed’ 
mainly for the purpose of affording a bed for the lodgement and 
ramification of the blood-vessels destined to produce the wall. 
The looseness of its connection, added to its own elasticity, ren- 
ders this substance peculiarly ^apted to accommodate itself to 
the motions of the coffin-joint, and thus preventing those move- 
ments from operating prejudicially to the superimposed glan- 
dular structure. 

Organization. The coronary substance may be ranked among 
the most vascular parts of the body: no gland even possesses, 
for its magnitude, a greater abundance of blood-vessels, or of 
blood-vessels (taking them generally) of larger size ; nor does 
there exist any part in which greater care appears to have been 
taken to arrange its vessels so as to ensure an uninterrupted 
supply of blood. These vessels it is that produce the wall : and 
there is every reason to believe that they perform this office 
without any assistance from the vessels of the laminae. 

The Cartilages 

Are two broad, scabrous, concavo-convex, cartilaginous plates, 
erected upon the sides and wings of the coffin-bone. Professor 
Coleman calls them the lateral cartilages,^^ in contradistinc- 
tion to two others he has named the inferior cartilages.” 

Situation. The cartilages form the postero-lateral parts of the 
sensitive foot, extending the surface considerably in both these 
directions. 

Attachment. The cartilages are fixed into fossae excavated, in 
the supero-lateral borders of the coffin-bone. Their anterior 
parts/tecome united, on each side, with descending lateral ex- 
pansions from the extensor tendon, and are also attached to the 
eoronet bone by cellular membrane. Their posterior parts sur- 
mount the aUs or wings of the bone, to wmch they are frrmly 
fixed, and from which they project backwards, beyond the bone. 
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giving form and substance to the heel. Supposing one of the car- 
tilages to be divided into two equal parts by a line drawn horizon- 
tally across its middle, the superior half, which extends as high as 
the pastem-joint, is covered by skin ordy ; and on that account 
is quite perceptible to the feel, and (in form) to the sight, as the 
animal stands with his side towards us. The lower half is covered, 
superiorly, by the encircling coronary substance ; inferiorly, by 
sensitive laminae: consequently, over all by the hoof, wWcn 
envelopes both the coronary substance and the laminae. The 
extreme posterior ends of the cartilages incurvate downward and 
backward ; but, being overreached by the heels of the sensitive 
frog, any abrupt or exposed termination of them is prevented. 
•Around these points also the coronary substance makes its in- 
flections upon the sensitive frog, thereby giving them additional 
substance and support. 

Form. Considered in the detached state, the cartilage in its 
general figure describes an irregular quadrangle, of which the 
supero-anterior and infero-posterior angles are the most project- 
ing ; the latter at the same time being incurvated inwards. Ex- 
ternally, the cartilage is pretty regularly convex ; internally, it 
is unevenly concave, the surrounding border turning inwards 
into the substance of the sensitive frog. The posterior part of 
the cartilage is somewhat thinner than the anterior, and has 
several foramina through it — ^three or four of large size — ^which 
transmit vessels to the frog. 

THE FALSE CARTILAGES. — From the inferior and pos- 
terior sides of the true cartilages, proceed in a direction forward — 
towards the heels of the cofiin-bone — two fibro-cartilaginous 
productions, to which Mr. Coleman has given the name of 
ferior cartilages.^^ If they are to be considered as cartilages at 
all, I prefer denominating them false ; they being,* as well in 
structure as in use, different from the true or lateral cartilages. 
They spread inwards upon the surface of the tendo perforans ; 
become united at their inner sides with the superior margin of 
the sensitive frog ; are covered inferiorly by the sensitive sole ; 
and at the same time assist in the support of the sensitive frog. 
They are triangular in their figure, and are arched in the same 
manner as the sole. 

Use, Their use appears to me to be, to fill up the triangular 
vacant spaces left between the tendo perforans and heels of the 
coffin-bone, thereby completing the surface of support for the 
sensitive frog, and extending that for the expansion of the sensi- 
tive sole. Bone in these places must have proved inconvenient 
by more or less impeffing the impression iipon — and consequent 
reaction of— the sensitive frog. 
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The Sensitive Lamince or Lamella. 

So is denominated the laminated^ membranous^ vascular 
structure clothing the wall of the coffin-bone. 

Production. The sensitive laminse appear to be derived from 
the coronary substance — ^the one, in fact, seems to be a continua- 
tion from the other; for if, in a foofin a putrid condition, we 
attempt to part them by force, we may make an artificial rent 
somewhere, but can find no natural separation between them. 
The cuticular covering of the coronary substance having descended 
upon the coffin-bone, the circumference of which is less than 
that of the coronet, because thereupon gathered into numerous 
little plaits or folds, which proceed in parallel slanting lines down 
the wall of the bone : a transformation it may be difficult to ex- 
plain, since the laminae unfolded would occupy a much larger 
surface than the coronet ; at the same time, it is one that has its 
parallels in the animal constitution, and a remarkable one in the 
instance of the cUiary processes. 

Division. Accorchng to this mode of derivation, every lamina 
consists of one entire plait or duplication of substance, having 
its inward sides intimately and inseparably united ; its outward 
sides being the surfaces of attachment for the homy laminae. It 
has also two borders ; one opposed to the coffin-bone, the other 
to the hoof : and two ends or extremities, one issuing out of the 
coronary substance, the other vanishing in the sensitive sole. 

Structure. The substance of the laminae when held to the light 
evinces a degree of transparency; although its nature is ex- 
tremely dense, and it possesses extraordinary toughness and 
tenacity. Veterinary writers and lecturers have endowed the 
lanunae with a high degree of elasticity : but it appears to me 
that the property is referable to their connections, and not one 
that is inherent in their own substance. 

Elastic Structure. This is a substratum of a fibrous peri- 
osteum-like texture, attaching the laminse to the coffin-bone, in 
which it is that the property of elasticity resides to that remark- 
able extent usu^ly ascribed to the laminae themselves : indeed, 
so elastic is it found to be, that it can be made to stretch and 
recede the same as a piece of Indian rubber. Its fibres take a 
direction downward and backward. At the same time, it affords 
a commodious bed for the ramification of blood-vessels issuing 
from the substance of the bone, in which they are (particularly 
in the stretched condition of the substance) protected from 
injurious compression and consequent interraption to their 
circulation. 

Number. In round numbers we may estimate the laminse at 
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about 500 ; not including those of the bars. They vary, how- 
ever, in number : I have reckoned upwards of 600. 

Dimemiom. In length they decrease jfrom around the toe 
towards the sides and heels in a corresponding ratio with the 
wall ; those in front, the longest, being rather more than two 
inches in extent ; the shortest, those at the heels, being rather 
less than one inch. In breadth there is no variation : all measure 
alike — one tenth of an inch. 

Organization, The laminae are highly organized, though they 
are not equally so with either the sensitive sole or sensitive frog; 
nor are they so red as those j)arts : and the obvious explanation 
of this is, that (over and above what is requisite for their own 
nutrition) all the blood they have occasion for is only that which 
is suflScient for the secretion of the homy laminae. 

The Sensitive Sole, 

The sensitive sole, or (as Sainbel calls it) the fleshy sole, is 
the flbro-vascular substance covering the arched concave, or 
ground surface, of the coflin-bone : in fact, is the part corres- 
ponding to the homy sole. 

Structure, The same kind of elastic fibrous structure that 
sustains tli^ laminae is found constituting the groundwork of the 
sensitive sole ; only that in the latter case it is closer, denser, 
and firmer in its texture. Upon this is spread a remarkably 
beautiful venous network. And the whole is enveloped in an 
outer cuticular covering, derived from the heels and frog, from 
which are sent villous processes, loaded with the points of arteries 
into the porosities of the homy sole ; not, however, perpendicu- 
larly downward, but in an oblique direction — downward and 
forward — ^the same in which the homy fibres grow. 

Connection, Around the circumference of the coffin-bone, the 
sensitive sole is connected with the fibrous substance descending 
from the wall, together with the tapering, vanishing points of 
the laminae. In the centre, it is united with the bars and frog. 
But its principal attachment consists in its being firmly rooted 
into the sole of the coffin-bone; a connection that receives con- 
siderable addition from the blood-vessels issuing out of the sub- 
stanee of the bone. 

Thickness. The sensitive sole varies in thickness at different 
places. On an average, it may be said to measure one eighth of 
an inch in thickness. In the vicinity of the frog, it is somethii]^ 
less than this. At the heels, it possesses double that thickness. 

Organization. This is one of the most vascular and sensitive 
parts in the body. Independently of the Ihuch admired venous 
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network expanded over the fibrous substance of the sole^ arteries 
enter it issuing from the substance of the bone, and penetrate its 
villi, which, by taking this course, elude all compression and ob- 
struction : there are also others — ^the nutrient arteries ; but these 
have an external origin, from the inferior coronary artery. The 
chief assemblage of arteries takes place within the villi, upon the 
cuticular surface — those issuing out of the interior of the bone 
simply passing through (without ramifying within) the fibrous 
substance : so that, if the substance of the sole is laid open by 
transverse section, the incised edge, near the surface, exhibits a 
deep red tint ; while the interior, nearer the bone, has a pinkish 
or pale red aspect. 


T7ie Sensitive Frog» 

Under this head is included the cleft cuneiform body, pro- 
jecting from the bottom of the foot, together with the substance 
continued from it and filling the interval between the cartilages. 
Sainbel calls it the fleshy frog.^^ 

Division, "We distinguish, in the sensitive as in the homy 
frog, an apex or toe ; two heels, separated by the cleft ; and a 
portion intermediate between these, which is the body. 

Situation and Connection, The sensitive frog occupies, the 
posterior and central parts of the bottom of the foot, forming in 
the tread a firm and secure point d^appui. Being in the hoofless 
foot equally prominent with the projecting edge of the coflSn- 
bone, one might be led to infer that the homy frog should take 
the same line of bearing with the crust. The frog, altogether, 
is lodged in a capacious irregular space, bounded superiorly by 
the tendo-perforans and common skin, laterally by the cartilages, 
and inferiorly by the horny frog : with all which parts it has con- 
nections ; besides being continuous with the sensitive bars and 
sole, and at the heels with the coronary substance. On its sides 
are two shallow ill-defined hollows, corresponding to the com- 
missures of the homy frog, into which are received the homy 
prominences opposed to them. 

Structure, Entering into the composition of this body we 
distinguish four parts; — An exterior or cuticular covering; a 
congeries, or network of blood-vessels; a fibro-cartil^ginous tex- 
ture ; and an elastic interstitial matter. 

The exterior or cuticular covering invests the prominent bul- 
bous portion of the frog, and also gives a lining to the cleft. 
Superiorly, it is continuous with the skin descending upon the 
heels ; anteriorly, with the cuticular covering of the coronet ; in- 
feriorly, with that of the sole. Numerous villous processes sprout 
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from its surface, and enter the porosities in the interior of the 
homy frog, taking a direction downward and forf ard, the same 
as that in which the fibres of the horn grow. 

The vascular covering succeeds the cuticular, lying immediately 
underneath it. It consists of a network of blood-vessels, princi- 
pally veins, but which are not so thickly set as upon the sole. 

The fibro-cartilagimus case comes next. We find it spread 
over those parts most subjected to pressure, and to be, in many 
places, one fourth of an inch in thickness. From its interior are 
sent off numerous processes, pervading the elastic matter of the 
fipog, forming so many septa intercrossing one another, and di- 
viding it without any notable regularity into many unequal com- 
partments. In the posterior and bulbous parts, the septa exist in 
•greater numbers, aad are closer arranged than in the middle parts. 
The fibres of this vaginal substance run obliquely downward and 
forward, and become intermixed around the borders with those 
of the bars and sole. 

The elastic interstitial matter , however, composes the bulk of 
the sensitive frog. It consists of a pale yellowish soft substance, 
which has been mistaken for fat or oil, and hence has been named 

the fatty frog.^^ When cut deeply into, it exhibits a granulated 
appearance, and the fibrous intersecting chords become apparent, 
putting on the ramous arrangeraentof a shrub or tree. Altogether, 
the sensitive frog forms a peculiar, spongy, elastic body, for which 
we lack some more appropriate name. 


The Blood-vessels and Nerves of the Foot will be found described in 
their places, in the circulatory and nervous systems. 
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Arm, bone of 51 
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circle 386 

glands 368 

processes 388 
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Circulus arteriosus of the brain 196 

' " of the foot 187 

Circumflex artery of the ileum 202 

— of the foot 187 

Circumflex vein of the ileum 218 

Circumflexus palati 103 


Cleft of the frog 430 

Clitoris 300 

Coccygeal arteries .# 202 

nerves 352 

region 130 

Coccygis ossa 15 

Cochlea 401 

Caecum 257 

Caeliac artery 197 

Coffin bone 58 

joint 75 

Colon, course of. 246 

description of 257 

Commissures of the brain 320 

of the foot 431 

- of the pudendum 300 
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minor 106 

Compressor coccygis 132 

Concha 393 
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Constrictor pharyngis anterior 100 
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posterior 101 

CoracO'humeralis 136 

Cornea 381 

Cornua uteri 304 

Corona glandis penis 295 

Coronary arteries 179 

-—frog-band 432 

substance 437 

Coronet bone 57 

Corpora cavernosa penis 294 

structure of 296 

vagin® 301 

Corpora nigra 385 

striata 318 

Corpus albicantium 324 

callosum 316 

Costal region 114 

Cost® 10 

Cowper’s glands 298 

Cranium 19 

cavity of 42 

Cremaster 128 

Crico-arytenoideus lateralis 101 

posticus ib. 

Cricoid cartilage 222 

Crico-thyroideus 101 

Crura cerebri 324 

— — cerebelli ib. 

Crural nerve 355 

CrureuB vel cruralis 152 

Crystalline lens 391 

Cuboid bone 65 

Cuneiform bone of the kuee 59 

hock, large... 65 

middle 66 

' - small... ib. 
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Cupped blood 170 

Curvator coccygis 132 

Cuticle, composition of 406 

colour of 407 

• extent of ib. 

pores of ib. 

^ production of ib. 

sensibility of 408 

■ ■ — density of ib. 

Cutis 402 

density of 403 

colour of ib. 

structure of ib. 

organization of 404 

— pores of 405 

regeneration of 406 

D- 

Dartos 283 

Deep posterior brachio -crural region 143 

feiuoro-crural region 161 

Deep temporal arteries 192 

Dental nerve 339 

Depressor coccygis 131 

labii superioris 93 

inferioris 91 

oculi 87 

Diaphragma 120 

Diaphragmatic arteries 197 

■ ■ nerves 348 

'■ veins 217 

■ ■■ — - region 120 

Digastricus 96 

Digestive system 234 

Dilatator naris anterior 92 

lateralis 89 

Dorsal artery 180 

ganglia 359 

« nerves 348 

Dorsalis scapulae, arteria 183 

— : — vena 215 

Dorsal region 118 

Dorso-cervical vein 216 

Dorso-costal region 117 

Dorso-scapular region Ill 

Ductus ad nasum 375 

Duodenum, course of. 245 

description of 255 

Dura mater i... 311 

" ■— — surfaces of ib, 

— — organization of ib. 

■ ■■ ' processes of ib. 

E. 

Ear, external 393 

internal 396 

cartilages of 394 


Ear, skin covering 395 

Elbow joint 72 

Emulgent arteries 199 

vein 217 

Epididymis 288 

Epigastric artery 203 

region 243 

Epiglottis 222 

Erector clitoridis 130 

coccygeus 131 

penis 129 

(Esophageal artery 196 

(Esophagus 241 

Ethmoid bone 26 

ceUs 27 

Eustachian tube 399 

Extensor metacarpi magnus 139 

— — parvus 141 

obliquus ib. 

Extensor pedis, anterior 140 

posterior 157 

Extensor suffraginis 141 

External carotid artery 189 

pectoral artery 182 

' thoracic artery 183 

- nerves 352 

External scapular region 133 

Externus mallei 398 

Extremities, bones of 48 

_ muscles of 133 

Eye 364 

appendages of 365 

Eyeball 377 

■ ■ muscles of 87 

defence and position of 377 

situation and connection of 378 

magnitude, figure, and dia** 

meter of 379 

— constituent parts of ib. 

■ ■■■ — coats of ib. 

humours of 390 

Eyebrow 365 

Eyelashes 367 

Eyelids 365 

structure of 367 

organization of 370 

■' use of ib. 

F. 

Face, bones of 23 

Facial artery 190 

— vein 211 

— nerves 338 

Fallopian tubes 305 

— course of ib^ 

structure of 306 

False cartilages (of the foot) 440 

use of ib. 
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Falx, duras matris 312 | 

Fat 416 

— production of 417 

— deposition of ib. 

— absorption of ib. 

Femoral artery 204 

vein 219 

Fetlock-joint 73 

Fibrin 163 

Fibula 64 

Fimbriae 306 

Fissuramagna 299 

Flexor branchii 136 

metacarpi externus 142 

■ ■ internus 143 

— medius 142 

metatarsi 158 

pedis (posterior) 161 

perforans 144 

' ' perforatus 143 

accessorius 162 

Foot, bones of 58 

— number of : 418 

— toes or claws of ib. 

— division of ib. 

■' - ■ external parts of 419 

— — internal parts of 437 

Foramen commune inferius 321 

Foramina coeca 325 

Fore extremities, bones of 54 

• ■■■ ■ — • joints of 72 

— muscles of 133 

■ - — nerves of 352 

Fore extremity, left, lymphatics of 273 

leg, bones of 54 

Fornix 319 

Frog, artery of 187 

veins of 213 

Frog, horny, situation, connection of 429 

— — — figure of 430 

division of ib. 

'■ surfaces of ib. 

cleft of ib. 

sides of 431 

' " ' — commissures of ib. 

' toe of 432 

heels of ib. 

.. — coronary band of ib. 

production of 436 

sensitive 443 

— division of ib. 

situation and connec- 
tion of ib. 

structure of ib. 

cuticular covering of ib. ' 

vascular covering of 444 

^ — fibiio-cartilaginoua 

case of ib. 

— elastic matter of. ib. 


G. 


Gastric artery 197 

Gastrocnemius externus 159 

internus ib. 

Gemini 149 

Generative system 282 

Genio-hyo-glossus 99 

Genio-hyo-ideus 97 

Genital region, male 128 

- female 130 

Glandulse odoriferte 293 

Gians penis 295 

Glossal region 98 

Glosso-pbaryngeal nerve 341 

Gluteal artery 201 

— ■■ ■ ■ nerve 356 

region 147 

Gluteus externus ib. 

■ maximus ib. 

——internus 148 

Gracilis 153 

Great bone of the knee 53 

Gums 236 

Gustatory nerve 339 


H. 

Hair, quality of 410 

thickness of ib, 

direction of 411 

structure of ib. 

identity of 412 

colour of ib. 

shedding of 413 

reproduction of ib. 

Haunch, bones of 61 

■ muscles of 147 

Head, appendages to 66 

bones of 19 

general description of 37 

Head, lymphatics of 272 

muscles of 84 

Heart 173 

Heel, skin of 405 

Hepatic artery 198 

veins 217 

plexus 360 

Hind extremities, bones of 60 

muscles of 144 

■ nerves of 355 

Hip or haunch bones 16 

Hippocampi 319 

Hock, bones of 64 

Hoof, form of. 419 

spread of 420 

odour of ib. 
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Hoofs, magnitude of 421 

development of 433 

structure of 434 

— reduction of 435 

Horn, properties of 436 

Humeral artery 183 

vein 215 

— thoracic artery 183 

' veins 215 

Humeralis externus 137 

HunierO' cervical region 103 

Humerus 49 

Humours of the eye 390 

Hyo-epiglottideus 102 

Hyo-glossus longus 98 

- — brevis 99 

Hyoideal region 96 

Hyoides, os 66 

Hyoideus magnus 97 

— parvus 98 

Hyo-pharyngeus 100 

Hyo-thyroideus 101 

Hypo-gastric plexus 361 

region 243 

I. 

Ileum, course of 246 

description of 256 

Iliac arteries, external 202 

■ internal 200 

Iliac veins, common 217 

external 218 

internal ib 

Iliacus 123 

Incisor teeth 68 

Incus 397 

Inferior cervical artery 182 

region 108 

Inferior cervico-occipital region 110 

— communicating arteries ... 187 

labial artery 190 

—— maxillary artery 192 

nerve 338 

In&a-orbitar artery 193 

Infundibulum 321 

Inguinal artery 204 

— vein 218 

Insensitive laminae 426 

Intercostales extern! 115 

Intercostales interni 115 

Intercostal arteries 196 

— veins 216 

■ — nerves 349 

Internal carotid artery 194 

ilio-femoral region 152 

■ ' ' maxillary artery 192 

" ' ■ pectoral artery 132 

scapuliff region 134 


Inter4ransversales lumborum 122 

Intestines 253 

large 256 

— ■■ small 255 

Iris 382 

— surfaces of 383 

— margins of 384 

— structure of ib. 

— motion of 385 

Ischium 18 

Iscbiatic arteries 201 

— ' " veins 218 

J. 

Jejunum 256 

course of 246 

Jugular vein 210 

K. 

Kidneys 273 

situation and attachment of 274 

— ■ ' figure of ib, 

magnitude of ib. 

division of ib. 

capsules of 275 

structure of ib. 

organization of 278 

Knee, bones of 52 

Knee-joint 73 

Knuckle bone 64 

L. 

Labial artery, inferior 190 

superior 191 

vein 211 

— nerves 338-339 

Labia pudendi 229 

Labyrinth 399 

Lachrymal artery 193-195 

bones 32 

vein 211 

■ nerve 337 

gland 372 

curuncle 373 

• puucta and conduits 374 

sac ib. 

Lacteals 269 

Lamina spiralis 401 

Laminte of the hoof 426 

of the internal foot 441 

— veins of 213 

Large metacarpal artery 184 

Laryngeal region 101 

— ^ — -—artery 188 

— — veins 211 

' — nerves 348 

29 
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Larynx 218 

■ membrane lining 223 

Lateral cervical region 104 

Lateralis stemi 116 

Lateral latninal artery 187 

■ ■ — ■ nasal artery 193 

■ ■■'— nerve 337 

sacral artery 201 

Latissimus dorsi 112 

Laxator tympani 398 

Levator anguli oris 90 

Levatores costarum 117 

Levator humeri 104 

- labii superioris alaeq. nasi... 89 

■ menti 92 

■■ — '■■■ oculi 87 

— — palpebrae superioris 86 

' ■ internus 87 

Lingualis 99 

Lingual artery 190 

vein 211 

— nerves 344 

Lips 236 

Liver, situation of 247 

— description of 259 

lymphatics of. 270 

Longissimus dorsi 118 

Longus colli 110 

Lumbar region 122 

arteries 199 

■ veins 217 

" nerves 350 

Lumbrici 145 

Lunar bone 53 

Lungs 229 

Lymphatics 265 

M. 

Magnum os 53 

Malar bones 31 

Malleus 397 

Masseter 94 

arteries 191 

■ veins 200 

Maxillary bone, superior 29 

m anterior 31 

inferior 36 

Maxillary artery, internal 192 

. — inferior ib. 

Maxillary vein, internal 210 

■ ' inferior ib. 

Meatus auditorius extemus 395 

■■ internus 401 

Meatus urinarius 301-302 

Medulla oblongata 325 

Membrana nictitans 371 

Mesenteric artery, anterior 198 

posterior 199 


Mesenteric plexus, anterior 360 

posterior 361 

^ — veins 220 

Mesentery 247 

absorbents of. 269 

Metacarpal arteries 184 

bone (large) 64 

(small) 65 

nerves 354 

veins 213 

Metacarpus , 54 

Metatarsal, artery 206 

bone 66 

— nerves 356 

' vein 219 

Middle arteries of the cerebrum ... 195 

Modiolus 401 

Molar teeth 68 

Motores oculorum 336 

Mouth 234 

Muscles, cutaneous 82 

■ table of 76 

Muscular system 75 

Musculi proprii conchse 85 

Mylo-byoideus 97 

N. 

Nasal fossae 362 

Nasalis brevis labii superioris 93 

longus labii superioris 90 

Nates and testes 322 

Navicular bone 60 

Neck, bones of 5 

muscles of 103 

Nerves, number of 328 

■ ' ■■■ magnitude of ib. 

'■ ■ coverings of ib. 

— structure of ib. 

elasticity of 329 

■ " - mode of origin of ib. 

" ■ ramification of 330 

■ termination of ib. 

distribution of 331 

table of 332 

' places of origin of 335 

Nervous system 310 

Nose 362 

— cartilages of ib. 

— cavities of 45 

ducts of. 364 

— sinuses of ib. 

Nostrils 363 

O . 

Obliquus capitis anticus Ill 

inferior 108 

luperimr 107 
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Obliquus externus abdominis 124 

internus 126 

— inferior oculi.. 88 

— superior ib. 

Obturator artery 201 

extemus 149 

internus 149 

nerve T 356 

Occipital artery 194 

bone 22 

vein 210 

Ocular artery 192 

region 87 

Olfactory nerves 335 

Omentum 246 

— — — lymphatics of. 270 

Ophthalmic artery 195 

— nerve 337 

Optic nerves 335 

Orbicularis oris 93 

— palpebrarum 86 

Orbits 43 


■ . ■ ■ ■ female 299 

' — external parts ib. 

■ ■ — — internal parts 301 

Osseous system 1 

Os orbiculare 397 

Ovaries 306 

— magnitude of ib. 

form of ib. 

structure of ib. 

■■ ■■■ organization of 307 

P. 

Palate 236 

soft ib. 

bones...... 33 

Palatine region t 102 

Palato-maullary artery 193 

nerve 338 

Palato-pbaryngeus 100 

Palpebral region 86 

Pancreas 263 

situation of 247 

■ ' division of 263 

■ structure of ib. 


Par vagum 341 

Pastern bone 56 

— — joint 74 

Pathetic nerves 336 

Pectineus 153 

Pectoral arteries 182 

veins 216 

region 113 

Pectoralis magnus ib. 

■ ' - parvus 114 

— — transversus 113 

Pedis 08 58 

Pelvis, bones of 14 

— general description of 18 

articulations of 71 

— lymphatics of 268 

Pelvi-trochanterian region 148 

Penis 192 

sheath of ib. 

— ^ cul-de>sac of 293 

fascbial covering of 294 

structure of ib. 

organization of 295 

plexus venosus of 296 

Pericardium 172 

Perineal arteries 202 

— veins 218 

Peritoneum 243 

reflection of 248 

Peroneus 158 

Perpendicular artery 186 

Petrous portion of the temporal bone 24 

Pharyngeal artery, ascending 190 

vein 211 

nerves 342 

region 100 

Pharynx 240 

Phrenic arteries 197 

veins 217 

nerve 348 

Pia mater 313 

Pineal gland 321 

Pigment of the eye 387 

Pisiform bone 54 

Pituitary gland 325 

Plantar arteries 185 

— nerves 355-357 

veins 212 


» ' - organization of ib. 

lymphatics of .... 271 

■ ■ " minor ib. 

Papilla 1 309 

Parietal bones 21 

Parotideal arteries 191 

■ — ■■■ — nerves 340 

— __ veins ...... ................ 210 

Parotid gland 239 

duct ib. 

Par trigeminum 336 


— system 418 

Plantaris 160 

Plat vein 212-214 

Pleura 227 

Plexus choroides 319 

Popliteal ai'teries 205 

■ — — nerves 356 

Popliteus 161 
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Sermon in the Mount . .19 

Sinclair’a Journey nf Life * - 19 

Smith's (^dney) Moral Philosophy 20 
“ (G.V.)ABsyrianPropheewB 20 

“ (6.) Wesleyan Methodism 19 

*• (J.) St. Paul’s Shipwreck - 20 

Soutiiey’e Life of Weeley - - 20 

Stephen’s Ecclesiastical Biography 20 
Taylor’s Loyola - - - - 21 

Wesley - - - - 21 

Theologia Germanica - - . 6 

Thumb Bible (The) - - 21 

Tomline’s Introduction to the BiUe 21 
Turner’s Sacred History- - - 23 

Young’s Chnet of History - - 24 

c‘ Mjfctery - - - - 24 

Poetry and the Brama. 

Atkin’s (Dr.i British Poets - - 3 

Arnold’s Poema - - - - 3 

fiaillie’s (Joanna) Poetical Works 3 
Calvert’s Wife's Mannal ~ - 6 

De Vere’s May Carols . - - 7 

Estcourt’s Mnsic of Creation - 7 

Fairy Family (The) - - - 7 

Goldsm^'a Poems, illastrnted • B 
L. E . l!^ Poetical Work* - 1 1 

Linwood's Anthologia Oxoniensls - 12 
Lyra Gennanica - . - - 5 

Macaulay’s Lays of Ancient Rome 13 
Mac Donald’* Within and Without 13 
** Poem* - - - 13 

Montgomerv's Poetical Work* - 16 
Moore’s Poetical Work* - - 16 

“ Selections {iilustiated) - 16 
« LallaRookh - - - 16 

“ Irish Melodies - - - 16 

" Songs and Ballads - - 16 

Reade’a Poetical Work# - - 17 

Shakspeare, by Bowdler - - 19 

Southey’s Poetical Works - - 20 

“ British Poets - - - 20 

Thomson’s Seasons, illustrated • 21 

Political Economy and 
Statistica. 

Dodd’s Food of London - - 7 

Greg's Political and bociiti Essays 8 
La Ing’s Notes of a Traveller- - 22 
M’Ci^ocih’eG«og.Btatrit.*e.Dlet. 14 
*< Dictionary of Commerce 14 

London - - - 22 

WiUich’B Popular Tables - - 24 

The Sciencea In ireneral 
and Mathematics. 

Arago’B Meteorological Bseayc - 3 

« Popular Aetroflomy - - 3 , 

Bourne on the Screw Propeller - 4 

w ’s Ca'tiiefaiam of Steam- Engine 4 
Boyd's Navsl Cadet's Mairanl - 4 

Braude’s I>ictiimary of Sewmoe, Ac. 4 
'• Lecture* OB Organic Chemistry 4 
CrasyfiCiril EngmeeriM - - 6 

DelaBeche’sGfl^gyofOorawalLAc. 7 
De la Rive’s Electricity - - 7 

Grove’s Correia. «f Physical Forces 8 
HeririieVs Outlines of Astronomy 9 
Holland’s Montal Phyetology - 9 

HumboMt'e Aspeets of Mature - 10 
•* roomoe - - - 10 

Runton Light .... 10 
Lardner'sCabinet Cyelopadia - 12 
MaTtwt’sfMrs.lCooverseticmo - 16 
Morell'iraememteofPtychology - 16 
Moseley’sEnglaeeringAArchiterture 16 
Our Coal Fields and onr Coal-Pits 22 
OwenHLeetuMeoa Comp. Anatomy 17 
P ereir a on Polarisod I^ht - - 17 

Pesdhri’sWemesrtsof rtiysdcs - 17 
PhlMps's Fei^ of Cornwall dbe. 17 

« GuMeto^okigy - - 17 

Porttoek’sGooiogywr Londonderry 17 
1 Powell’s Unity of wntids - - 17 

Bmoo«s B to e too - M ota liu nr - . 10 

I : 4 


Knnd Sports. 

Baker’s Rifle and Honnd'hi Oeylea 3 
Berkeley’s Foreets of Franoo ' . d 

Blaine’s Dictionary of Sports . 4 
Cecil’s Stable Practice ... 6 

“ Stud Farm - ... 6 

The Cricket-Field .... 6 

.Davy’sFUhing Excursions, 28eriea 7 
Ephemera on Angling . . 7 

“ ’■ Book of the SaliAn - 7 

Hawker’s Young Sportsman . . 9 

The Hunting-Field - . . g 

Idle’B Hints on Shooting - >10 

Poeket and the Stnd . . . g 

■ Practical Horsemanehlp - . 8 

Richardson’s IJorsmunrirlp - - 18 

Ronalds’ Fly-Flsherb Entosnalagy 18 
Stable Talk and Table TaikT^ 8 
Stonehenge on the Greyhoend 20 
Thacker's Courser’s Guide - - 21 

The Stnd, for Practical PurposM - 8 

Veterinary Medicine, fte. 


Miles’s Horse-Shoeiim - . . ) 

“ on the Horse’s Foot - - ] 

Pocket and the Stud - - - 

Practical Horsemanship 
Richardson’s Horsemanship > ] 

Stable Talk and Table Talk - - 

Stud (The) .... 

Yonatt’s The Dog . - - . S 

“ The Uorso > - . S 

Voyayea and Trawals. 

Auldjo's Ascent of Moot Blanc > 
Baines's Vaudois of Piedmont 
Baker’s Wandering* in Ceylon - 
Barrow’s Continental Tour - 
Barth’s African Travel* 
Berkeley’s-Forerts of France 
Burton’s Bast Ahrioa ... 

Medina and Meeea . 
Carlisle’s Turkey and Greece > 

De Custine’s Russia 
EoLhen • - - - > - 

Ferguson’s Swiss Travels - 
Flemith Interior# .... 
Forester’s Rambles In Norway - 
Sardinia and Corsien - 
Gironilre’s Fhilippioea . - - 

Gregorovius’e Corsica - - - 

HaUoran's Japan - . - . 

Hill’* Travel* in Siberia 
Hinchliif s Travel* in the Alps - 
Hope’s Brittany and the Bible 
* Chase in Brittany 
Howitfs Art-Student in Monidi > 

« (W.) Victoria - - - 

Hue’s Chinese Entire ... 
Hue and Gabet’s Tartary A Thibet 
Hudson and Kennedy’s MoiA 
Blanc ... - . 

Hughes’s Australian Colonies 
Humboldt’s Aspects of N ature - 
Hurlhut’e Picture# from Cuba 
Hutchinson’s African Ex pl n r a ti en 
J amesQD’B Canada .... 
Jerrmann’s St. Peteesbucg - 
Laing's Norwgy - - - 

" NotM nf a Traveller 
M’Clhiie’* North-West Passage - 
MacDongaU’eToraae of theitosolMfe 
Maeon’sEulu* of Natal - - 

Miles’s Ramtdes in loeland > 
Obborn's Qurdah - - - - 

Pfeiffer's Voyage round flieWmld 
“ Second ditto - - - 

Scherser’* Central America - 
Seaward's Narrative - - - 

Snow’s Tierra del Fuego 
SpottiBwoode’s Eastern Russia « 
Von Temrsky’s Mexico and Qaa- 
temala - - “ 

Weld’e Vacations in Inland - - 

« United StNtoBxndCaiMdx- 
Weme’e African Wanderings 
Wllberforoe’s BraoU A Slave-Trade 

Wotks of Fle«l«ft. 

Crrfikriumk’a FfttaM - - - 

Howitt’s Tallaufe te - , . - 
Meodonald^ ViSa VursMbM 
Melville’s Confrdenoe-Sitti * 

Moore 'S Bcdcuseon - > - 

Sir Roger Pe O s nri sy - • - 

Sketeshes rtte), TfcrauJMm 
Southey’s TfrsPuoSssr ft. « * 

Trcfllttpels Barchesiter Towsus 






ALPHABEHCAL CATAlOCfUE 

of 

NEW WORKS and NEW EDITIONS 

nmuiaxDBT 

tiffsta. LONGMAN, BEOWN, GEBBN, LONGMANS, and EOBBETS, 

PATERNOSTER ROW| LONDON. 


Miss Acton's Modem Cookery for Private 

families, reduced to a System of Easy Prac- 
tice in a Series of carefully-tested Baceipts, 
in which the Principles of Baron Liebig and 
other eminent Writers have been as much as 
possible applied and explained. Newly -re- 
vised and enlarged Edition ; wkh 8 Plates, 
comprising 27 Figures, and 150 Woodcuts, 
Fcp. 8vo. 7s. 6d. 

Acton's English Bread-Book Do- 
mestic Use, adapted to Families of every 
grade; Containing the plainest and most 
minute Instructions to the Learner, and 
Practical Eeceipts for many varieties of 
Bread j with Notices of the present System 
of Adulteration and its Consequences, and 
of the Improved Baking Processes and 
Institutions established Abroad. Fop. 8vo. 
price 4s. 6d. cloth, 

AiMn. — Select Works of the British 

Poets, from Ben Jonson to Beattie. With 
Biographical and Critical Prefaces by Dr. 
Ajkin. New Edition, with Supplement by 
Lucy Aikik ; consisting of additional Belec-^ 
tions from more recent Poets. 8vo. price 18s. 


Lord Baeon's Works. A New Edition, 

revised and elucidated; and enlarged by the 
addition of many pieces not printed before 
Collected and Edited by Robtsht Leslie 
Elus, M-A., Fellow of Trinity College, 
Cambridge; James Speddiko, M.A. of 
Trinity Allege, Cambridge ; and Dotjolas 
BsNav Heath, Esq., Barrister-at-Law, and 
late Fellow of Trinity College, Cambridge. — 
The publication has commenced with the 
Division of the fhilotophical WorH^ to be 
completed in 6 vols., of which Vols., I. to 
III. in 8vo., price ISs. each, are now ready. 
Vols. lY. and V. are in the press. 

Joanna Baillie’s Dramatic and Poetical 

Works : Comprising the Plays of the Pas- 
sioas, Hisoellaneous Dramas, Metrical Le- 
gends, Fugitive Pieces, and Ahalya Baee. 
Seo(md Edition, with a Life of Joanna 
Baiilie, Portrait, and Vignette. Square 
crowu 8vo. 21 b. cloth; or 42s. bound in 
morocco by Hayday. 

Baker. — The Bifle and the Hound in 

Ceylon. By S. W. Baeeb, Esq. New 
Edition, with 13 Illustrations engraved on 
Wood. Fcp. 8vo. 4s. 6d. 


Arago (P.)— Biographies ofDistingnished 
Scientific Meni Translated by Admiral 
W. H. Smyth, D.C.L., F.E,S., &c. ; the Rev. 
Baden Powell, M.A. ; andRossHT Hhant, 
M.A., F.R.A.S. 8vo. 18s. 

Arago's Ueteorologioal Essays. With an 
Introduction by Babon Humboldt. Trans- 
lated under the superintendence of Lieut.- 
Colonel E. Sabine, R,A., Treasurw and 
V.P.E.S. 8vo. 183. 

Aram’s Popular Astronomy. Translated and 

edited by Admiral W. H. Smyth, D.C.L., 
P.R.S. ; and Robbet<31eant,M. A., F.R.A.S. 
In Two Volumes. Vol. I. 8vo. with Plates 
and Woodeute, 

Arnold.— I^nis. By Matthew Arnold. 

Third Edition of the Tint Series, Top. 
8vo. price Ss. 6d. 

. Py Matthow flannnd 
*MMi,aibo«fc oiMHiiMrduew; the rest Anally 
aalAkad Aw Volumes of 1849 and 1862, 
NOW witlidnMm. 8ro» pnoe 8s. 


Boksr. — Eight Tsars’ Wanderings in Ceylon. 

By S. W. Bakes, Esq. With 6 coloured 
Plates. Bvo. price 15 b. 

Barth. — Travels and Discoveries in 

North and Central Africa ; Being the Jour- 
nal of an Expedition undertaken under 
the auspices of Her Britannic Majesty’s Go- 
vernment in the Tears 1849—1855. By 
Henby Babth, Ph.D., D.C.L., Fellow of the 
Royai Geographical and Asiatic Societies, 
&o. Vols. I. to III., with 11 Maps, 100 
En^avings on Wood, and 36 lUustrations 
in tinted Lithography, price 638. — Vols, IV. 
and V., oompleting the work, ore in the press, 

BayUbn’s Art of Vakuog Rents and 

TillagM, and Claims of Tenants upon 
Qttktinf Farms, at both Michaelmas jpid 
Lady-Day ; as revised by Mr. BoNAi: 3 :fto. 
Seventh Tldiiton, enlaced and adapted to ^ 
PrcMBt IBme : Wim the Princess and 
vd Viduing Land and other Property 
Abt IParoeinal Asaeannent and Enfranemse- 
IBS4t of Copyholds, under the recent Acts of 
SPii^ment. By Boeebt Baxbb, Lsiid- 
Ayent and Valoer. 8 to. 10s. 8d. 
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A Month in the Forests of Franoeu By 
the Hon. Gbaittlsy F. Bsbexlxy, Author 
of Reminiscences of a Huntsman, 8ro. yrith 
2 EtohingB by John Leech (1 coloured). 

[Nearly ready. 

Black’s Practical Treatise on Brewing, 

based on Chemical and Economical Princi- 
ples : With Formul® for Public Brewers, and 
Instructions for Private Families. Hew 
Edition, with Additions. 8vo. 10s. 6d. 

Blaine’s Encyclopedia of Rural Sports; 

or, a complete Account, Historical, Prao- 
tlcal, and Descriptive, of Hunting, Shooting, 
F^shin^, Racing, and other Field Sports and 
Athletic Amusements of the present day. 
Hew Edition, revised by Habby HmoTEB, 
Efhbhbba, and Mr. A. Gbahah. With 
upwards of 600 Woodcuts. 8vo. 60s. 

Blair’s Chronological and Historical 

Tables, from the Creation to the Present 
Time ; With Additions and Corrections from 
the most authentic Writers j including the 
Computation of St. Paul, as connecting the 
Period from the Exode to the Temple. 
Under the revision of Sib Hbkby Ellis, 
E.H. Impciittl 8vo. 31s. 6d. holf-morooco. 

Bloomfield. — The Greek Testament, 

with copious English Hotes, Critical, Phi- 
lological, and Explanatory. Especially 
adapted to the use of Theological Students 
and Ministers. By the Rev. S. T. Bloou- 
MELD, D.D., F.S.A. Hinth Edition, revised. 
2 vols. 8yo. with Map, price £2. Ss. 

Dr. Bloomfield’s College and School 

Edition of the Greek Testament : With 
brief English Hotes, chiefly Philological and 
Explanatoiy, especially formed for use in 
CoUeges and the Pubho Schools. Seventh 
Edition, improved ; with Map and Index. 
Fcp. 8vo. 7s. 6d. 


Bourne. — A Treatise on the Screw Pro- 
peller: With Tarious Suggestions of Im- 
provement. By JoHK Boubnx, C.B. Hew 
Edition, thoroughly revised and corrected. 
With 20 large Plates and numerous Wood- 
cuts. 4to. price 38s. * 


Boyd.— A Manual for Naval Cadets. 

Published with the sanction and approval 
of the Lords Commissioners of the Admi- 
ralty. By John M*Heill Boyd, Captain, 
R.H. With Compass-Signals in Colours, 
and 236 Woodcuts. Fop. 8vo. 10s. 6d. 


Brande.— A Dictionary of Science, Litera- 
ture, and Art : Comprising the History, 
Description, and Sdentiflc Principles of 
every Branch of Human Knowledge ; with 
the Derivation and Definition of all the 
Terms in general use. Edited by W. T. 
Bbande, F.R.S.L. and E. ; assisted by Db. 
J. Cautin. Third Edition, revised and cor- 
rected j with numerous Woodcuts. 8vo. 60s. 


Professor Brande’s Lectures on Organic 

Chemistry, as applied to Manufactures; 
including Dyeing, Bleaching, Calico-Print- 
ing, Sugar-Manufacture, the Preservation 
of Wood, Tanning, &c. ; delivered before the 
Members of the Itoyal Institution. Arranged 
by permission from the Lecturer’s Hotes by 
J. SooEPEBN, M.B. Fcp. 8vo. with Wood- 
cuts, price 7s. 6d. 

Brewer.— An Atlas of History and Geo- 
graphy, from the Commencement of the 
Christian Era to the Present Time ; Com- 
prising a Series of Sixteen coloured Maps, 
arranged in -Chronological Order, with Illus- 
trative Memoirs. By the Rev. J. S. Beeweb, 
M.A., Professor of English History and 
Literature in King’s College, London. 
Second Edition^ revised and corrected. 
]^yal 8vo. 12s. 6d. half-bound. 


Dr. Bloomfield’s College and School 

Lexicon to the Greeic Testament. Hew 
Ration, carefully revised. Fop. 8vD. price 
lOs. 6d. cloth. 


Bourne. —A Treatise on the Steam-En- 
gine, in its Application to Mines, Mills, 
Bteam-Havigation, and Railways. By the 
Arilsan Club. Edited by John Boubne, C.E. 
Hew Edition ; with 83 Steel Plates and 849 
Wood Engravings. 4to. price 27s. 


fs Oatediism of the Steam-Engine in 

is various Applications to Mines, Mills, 
^ — i-Havigation, Railways, and Anrioul- 
With Practical Instructions for the 
hd^ufacture and Mahag^ent of Eaginee 
^ol eveiy dlasi. FourthEdition, enlaigedi 
^irith 89 Woodcuts. Fcp. 8vo. 6s. 


Brodie.— Psychological Inquiries, in a 
Series of Essays intended to illustrate the 
Influence of the Physical Organisation on 
the Mental Faculties. By Sib Benjamut C. 
BnoDiEjBart. Third Edition. Fop.8vo.6s. 

BulL— The Maternal Management of 

Children in Health and Disease. By 
T. Bhli^ MJ)., Member of the Royal 
College of Physicians ; formerly Physician- 
Accoucheur to the Finsbury Midwiflny 
Institution. Hew Edition. Fcp. 8ro. 6s. 

Br.T. Bull’s Bints to Xothors on ths Mioutge- 
ment of thsir Health daring the Period of 
Pregnanoy and in the Lying-in Boom i With 
an Exposure of Popular Itorors in ooxmexion 
with those subjects, &o. $ and Hints upon 
Hursing. Hew Edition. Vcp. 8vo. 6s. 
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iBnckiiigliain.~Autobiograpliy of James 

Silk Buckingham : Including his Yoyages, 
GPrarela, AdTenturea, Speculations, Sue* 
cesses and Failures, fnxlkij and faithfully 
narrated; with Characteristic Sketches of 
l^blio Men. Yols. I. and IL post 8vo. Sis. 

Bunsen. — Christianity and Mankind, 

their Beginnings and Prospects. By 
Chbistiait Chables Jobias Bunbeb, 

D.C.L., D.Fh. Being a 17ew Edition, cor- 
rected, remodelled, and extended, of Bip- 
polyttu and hia Age, 7 vols. 8to. £5. 5s. 

*m* This Second Edition of the Binpolv*«* is composed 
of three distinct works, which may be had separatdy, as 
follows 

1. Hippolytos and his Age j or, the Beglnninjia and 
Prospects of Christianity. 2 voIb. 8vo. price £1 . lOe. 

2. Oatline of the Philosophy of Universal History pp- 
plied to Language and Religion : Containing an Ac- 
count of the Alphabetical Conferences. 2 vole. 8vo. 
price £1. IBs. 

8. Analecta Ante*Nlo»na. 8 vols. 8vo . price £2. 2s. j 

Bunsen.— Lyra Germanica: Hymns for 

the Sundays and chief Festivals of the 
Christian Year. Translated from the 
German by Cathebine Winkwobtu. 
Third Edition. Fcp. 8vo. 6a. 

%• This selection of German Hymns has been made from 
a cmlection published in Germany by the C hevalier Bukbkm ; 
and forms a companion volume to 

Theologia Oermanica: ‘Which setteth forth 
many fair lineaments of Divine Truth, and 
saith very lofty and lovely things touching 
a Perfect Lite. Translated by Subajtna 
W iKKWOBTH. With a Preface by the Bev. 
Chableb KlEGBLEr ; and a Letter by Cheva- 
lier Bubbeb. Third Edition. Fcp. 8vo. 5s. 

Bunsen, — Egypt’s Place in Universed 

History: An Historical Investigation, in 
Five Books. By 0. C. J, Bubseb, D.D., 
D.C.L., D.Ph. Translated from the Gor- 
man by 0. H, CoTTBELL, Esq., M.A. 
With many Hluatrations. Yol. I. 8vo. 28s. ; 
Yol. II. 8vo. 80fl. 

Burton (J. H.)— The History of Scotland 

from the Sevolution to the Extinction of the 
Last Jacobite Insurrection (1689-1748). By 
JoHB Hill Bubtob. 2 vols. 8vo. 268. 

Bishop S. Butler’s General Atlas of 

Modem and Ancient Geography ; oompris- 
ing Fifty-two full-ooloui^ lups; with 
complete ^dioes. New Edition, nearly all 
re-engraved, enlarged, and greatly improved. 
Edited by the Author’s ^n. Boyal 4to. 
24a. half-Mund. 

{ The Modem Atlas of 28 fhll-coloured Maps. 

The A^*of ^ ft]ll-o(donred Maps. 

Boyal 8vo. price 12s. 

Biahop 8. Bntler’e Bketeh of Modem and 
Ancient Geography. New Edition, tho- 
mughly revised, with such Alterations intro- 
duced as continually projpessive Discoveries 
and the latest Information have rendered 
neoessBxy. Post 8vo. price 78. 6d. 


Burton.— First Footsteps in East Africa ; 

or, an Exploration of Harar. By Ezohabd 
F. Bubtob, Captain, Bombay Araay, With 
Maps and coloured Plates. 8vo. 188. 

Burton. — Personal Narrative of a Pil- 
grimage to ElMedinah and Mecoah. By 
Biohabd F. Bubtob, Captain, Bombay 
Army. «S«c^?»rfA’(flftfw»,reviBed; with coloured 
Plates and Woodcuts. 2 vols. crown Svo. 
price 24e. 

The Cabinet Lawyer: A Popular Digest 

of the Laws of England, Civil and Criminal ; 
with a Dictionary of Law Terms, Masdlhis, 
Statutes^ and Judicial Antiquities ; Correct 
Tables of Assessed Taxes, Stamp Duties, 
Excise Licenses, and Post-Horse Duties; 
Post-Office Regulations ; and Prison Disci- 
pline. 17th Edition, comp^ing the Publio 
Acts of the Session 1857. Fcp. 8vo. lOs. 6d. 


The Cabinet Gazetteer: A Popular Eno- 
sition of All the Countries of the World t 
their Government, Population, Revenues, 
Commerce, and Industries; Agricultural, 
Manufactured, and Mineral Products ; Re- 
ligion, Laws, Manners, and Social State; 
With brief Notices of their History and An- 
tiquities. By the Author of The Cabinet 
Lawyer, Fcp. 8vo. 10s. 6d. cloth ; or ISs. 
bound in colL 


“ Tlie author hu neglected 
no modem sources of inform- 
ation, and all his short, Bao< 
cinct, and neat descriptions 
of tlie difihront places are 
quite conformable to present 
knowledge. Barawok, for 
example, in Borneo, is not 
omitted, and of Ban Fran- 
cisco there is quite a detailed 
description. The work is 
compiled with considerable 
care, and in the 912 pages 


that it contains there is a 
vast amount of geogranhioal 
and topographical informa- 
tion pleasantly condensed. 
The Cabinet Gazetteer, 
though not intended to 
supersede more elaborate 
works, will, to some extent, 
have that effect ; but it will 
bo sure to find a large and 
permanent circulation of its 
own," 

EconrouisT. 


CaJendax of English State Papers, Do- 
mestic Series, of tlie Reigns of Edward YI., 
Mary, Elizabeth, 1647 — 1680, preserved in 
the State Paper Department of Her Ma- 
jesty’s Publio Record Office. Edited by 
Robe^ Lemob, Esq., F.S.A., under the 
direction of the Master of the Rolls, and 
with the sanction of Her Majesty’s Secre- 
tary of State for the Home Department. 
Imperial 8vo. 168. 


Calendar of English State Papers, Do- 
mestic Series, of the Reign of James L, 
1603 — 1610 (comprising the Papers relating 
to the Gunpowder Plot), preserved in tlie 
State PaMr Department of H.M. Public 
Record Office. Edited by Maby Abbe 
Etebstt Gbssb, Author of The Liveetf the 
Frineeseee of England, Ac., under the 'dlreo- 
lion of the Maito of the Rolls, and with 
the sanction qf H.M. Secretary of State for 
the Home Department. Imperial Svo. 16s« 
B 8 
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CalTMt — Tin Wifs's Kaanal ; or, 

VThijm, Thoii^ilaf Mid Songs oa l^eral 
OccBsicms of a Matron’s Life. Bt the Bev. 
W. Caltbet, M.A. Ornainentedfroin De- 
Bigns by the Author in the style of Queen 
MizabeWt ^rojfer-Booh Second Edition. 
Crown 8yo. lOs* 6d. 

Carlisle (Lord).-~Al>iary in Turkish and 
Ghreek Waters. By the Right Hon. the 
£abl OB Caelisle. Fifth Edition* Post 8?o. 
price lOs. 6d. 

Catlow.—Popnlar Conchologyj or, the 

ifttell Cabinet arranged aooording to the 
Modern System : With a detailed Account 
of the Animals, and a complete Bescriptiye 
List of tho Families and Genera of B^nt 
and Fossil Shells. By Aoneb Catlow. 
Second Edition, much improred ; with 405 
Woodcut Illustrations. Post 8yo. price 14s. 

Cecil. — The Stud Farm; or, Hints on 

'Breeding Horses for the Tur^ the Chase, and 
the Road. Addressed to Breeders of Race- 
Horses and Hunters, Landed Proprietors, 
and especially to Tenant Farmers. By 
Cecil. Fcp. 8yo. with Frontispiece, 6i. 

Ceeil’s Stable Practice; or, Hints on Training 
for the Turf, the Chase, and the Road; 
with Obscryations on Racing and Himt- 
ing, Wasting, Race-Biding, and Handi- 
oapping : Addressed to Owners of Racers, 
Hunters, and other Horses, and to all who 
are concerned m Racing, Steeple-Chasing, 
and Fox-Hunting. Fop. Svo. with Plate, 
price 6 b. half-hound. 

Chapman. — Histo^ of Guatavus Adol- 
phus, and of the Thirty Years’ War up to the 
Ring’s Death : With some Account of its 
Conclusion by the Peace of Westphalia, in 
1648. By B. Ohaphait, M.A., Vicar of 
Letberhead. 8yo. with Plans, 12s. 6d. 

Chevreul On the Harmony and Contrast 

of Colours, and their Application to the 
Arts: Including Painting, Interior Decora- 
tion, Tapestries, Carpets, Mosaics, Coloured 
Glazing, Pap^-Stfuning, Calico-Printing, 
Letterpress-Printing, Mw-Colouring, Dress, 
Landscape and Flower-Gardening, &c. &o. 
Translated by OitAELBS Maexbl. Second 
Edition ; with 4 PlatM. OtoWE Sto. 
price lOs. 6d. 

Connolly.— History of the Royal Sappers 

and Miners : Induding the Slices or the 
Corps in the Crimea and at the Si^ of 
Sewctopol. By T. W. J. OoBNOLLy, Quar- 
tonnaster of the Royal Engineers. Second 
EdiHont reyised and enlarged ; with 17 co- 
loured plates. 2Tob.8yo. ptioefHls. 


COBjbeare and fiowson.— The Idfo and 

Epistles of Saint Paiil : Cotapming a com- 
plete Biograp}^ of the Apostle, and a 
Translation of his Epistles inserted in 
Chronological Order. By the Rev. W. J. 
CoKTEEAEB, M.A. J and the Rey. S S. 
Howson, M.A. Second Bdiiiony reyised and 
corrected; with several Maps and Wood- 
cuts, and 4 Plates. 2 Tols. square crown 
8yo. 81 b. 6d. cloth. 

The Original Edition, witli more ntunerons lUostra- 
tkme, in 1 vole. 4to, prloe Iw.-— may also be had. 

Conybeare.— Essays, EoclesiaBtical and Social : 

Imprinted, with Additions, from the 
Edinburgh Review. By the Rer. W. J. 
ConybBabe, M.A., late Fellow of Trinity 
College, Cambridge. 8yo. ISs. 

Dr. Copland’s Dictionary of Practical 

Medicine: Comprising General Pathology, 
the Nature and Treatment of Diseases, 
Morbid Structures, and the Disorders es- 
pecially incidental to Climates, to Sex, and 
to the different Epochs of Life ; with nume- 
rous approved Formulse of the Medicines 
recommended. Vols. 1. and II. Svo. price 
£3 ; and Parts X. to XYIII. 4s. 6d. each. 

%♦ Part XIX,, completing the work, is nearly ready. 

Cotton.— Instructions in the Doctrine 

and Practice of Christianity. Intended 
chiefly as an Introduction to Confirmation. 
By G. E. L. Cotton, M.A. 18mo. 2s. 6d. 

Cresy’s Encyclopaedia of Civil Engi- 
neering, Historical, Theoretical, and Prac- 
tical. Illustrated by upwards of 3,000 
Woodcuts. Second Editiony revised and 
brought down to the Present Time in a 
Supplement, comprisingMetropolitan W ater- 
Supply, Drainage of Towns, Railways, 
Cubical Proportion, Brick and Iron Con- 
struction, Iron Screw Piles, Tubular Bridges, 
&c. 8yo. 638. cloth. — The Supplement 
separately, price 10s. 6d. cloth. 

The Cricket-Field ; or, the Science and 

History of the Game of Cricket. By the 
Author of Frinciplee of Seientijic Batting. 
Second Edition, greatly improved; with 
Plates and Woodcuts. Fcp. Svo. price 6s. 

Crosse.’^ Hemorials, Scientific and Li- 
terary, of Andrew Cri>8Be, the Electrician. 
Edited by Mrs. Obosse. Post Svo. Os. 6d. 

Cmikihank. — The Life of Sir John 

Fabtaff, illustrated by George Cruikshank. 
With a Biography of the Knight, from au- 
thentic sources, oy Roeebt B. Bsotrcf-H, 
Esq. Royal Svo. — In course of publication 
monthly, and to he completed in 10 Num- 
hors, each containing 2 Pbtes, price Is. 
The first 6 NtimbeiB are now ready. 
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Lgdjf Giurl’t IiivaM's BooIl^TIm !&- 

ralid*! Own Book : A Ooilectioii of Booipes 
ftom yaiionf Booki and yarioni Countries. 
By the Honourable Ljldy Cttbt. "Second 
Edition, Fcp. 8yo. price 2 b. 6d. 

Dale.— The Domestic Liturgy and Family 

Ohaj^lain, in Two Parts : Past I. Church 
Semces edited for Domestic Ubc, with 
layers for fltery Day of the Week, selected 
from the Book of Common Prayer ; Paet 
II. an appropriate Sermon for Eveiy Sunday 
in the xear. By the Eey. Thomas Dale, 
M.A., Canon Eesidentiary of St. Paul’s. 
Second Edition. Post 4to. 21s. cloth ; 
81 b. 6d, calf ; or £2. 10s. morocco. 

/ Thb Family Chaplaih, 128. 

Separately \ Domestic LiiimoY, lOa. Cd. 

Davy (Dr. J.) — The Angler and his 

Friend ; or, Piscatory Colloquies and Fish- 
ing Excursions. By John Dayt, M.D., 
F.R.S., &o. Fop. 8ro. price 6s. 

The Angler in the Lake District : Or, Piscatory 
Colloquies and Fishing Excursions in West- 
moreland and Cumberland. By John 
Daty, M.D,, F.R.S. Fop. Svo. 6s. 6d, 

Delabeche.— Report on the Geology of 

Cornwall, Devon, and West Somerset. By 
SiK H. T. Delabeche, F.R.S. With Maps, 
Plates, and Woodcuts. 8vo, price 148. 

Be la Rive.— A Treatise on Electricity 

in Theory and Practice. By A. De la RrvB, 
Professor in the Academy of Geneva. Trans- 
lated for the Author by C. V. Walkee, 
F.R.S. In Three Volumes i with numerous 
Woodcuts. Vol. 1. 8vo. price IBs. j Vol. II. 
price 288. — Vol. III. is in the press. 

De Vere.—May Carols. By Auhrey de 

Vebb, Author of The Search after Prosperiney 

&e. Fcp. 8vo. 5s. 

Discipline. By the Author of ^'Letters 

to my Unknown Friends,” &c. Second 
Edition, enlarged. 18mo. price 2s. 6d. 

Dodd.— The Food of London : A Sketch 

of the chief Varieties, Sources of Supply, 
probable Quantities, Modes of Arrival, Pro- 
eesees of Manufacture, suspected Adultera- 
< tion, and Machinery of Distribution of the 
Food for a Community of Two Millions and 
a Half. By Geobgb Dodd, Author of 
JHIsfA Mmufaeturu, &o. Post 8vo. IQs. 6d. 

Bstcourt.- Musk the Voice of Harmony 

in Creation. Sdeoted and arranged by 
Mary Jane Estoourt. Fcp. 8vo. 78. 6d. 


The EeMpsa of Faith; a Tiatt tot 

Beltgioos So^tio. SthEdUum, F^0ro.5s. 

Defenee of The SeUpfo of Faith, by its 
Author: Being a Rejoinder to Pronosor 
Hewman’e Eepfy : Including a fah Exami- 
nation of that Writer^B Oritioum on the 
Character of Christ ; and a Chapter on t he 
Aapeots and Pretensions of Modem Deism. 
Second Edition, revised. Post 8vo. 6s. 6d. 

The Englishman's Greek Concordance of 

the New Testament : Being an Attempt at a 
Verbal Connexion between the Ghreek and 
the English Texts ; including a Ooncordsmoe 
to the Proper Names, with Indexes, Greek- 
English and English-Qreek. New Edition, 
with a new Index. Royal 8vo. price 42s. 

The Englishman’s Hebrew and Chaldee Con- 
cordance of the Old Testament : Being an 
Attempt at a Verbal Connexion between 
the Original and the English Translatians ; 
with Indexes, a List of the Proper Names 
and their Occurrences, &c. 2 vols. royal 

8vo. £3. 18s. 6d. ; large paper, £4. 14s. 6d. 

Ephemera's Handbook of Angling; 

teaching Fly-Fishing, Trolling, Bottom- 
Fishing, Salmon-Fishing ; With the Natural 
History of River-Fish, and the best Modes 
of Catching them. Third Edition, corrected 
and improved; with Woodcuts, Fcp.8vo.5s. 

Ephemera.— The Book of the Salmon: Com- 
prising the Theory, Principles, and Prac- 
tice of Fly-Fishing for Salmon: Lists of 
good Salmon Flies for every good Riv» in 
the Empire ; the Natural History of the 
Salmon, its Habits described, and the best 
way of artificially Breeding it. By Efhe- 
MEBA I assisted by Andbbw Young. Fcp, 
8vo. with coloured Plates, price 148. 

Fairbaim.— Usefiil Information for En- 
gineers : Being a Series of Lectures delivered 
to the Working Engineers of Yorkshire and 
Lancashire. With Appendices, containing 
the Results of Experimental Inquiries into 
the Strength of Materials, the Caosea of 
Boiler Explosions, &c. By William 
Faibbaibn, F.R.S., F.G.S. Second Edition i 
with numerous Plates and Woodcuts. Crown 
8vo. price 10s. 6d. 

The Fairy Family: A Series of Ballads 

and Metrical Tates illustra^g the Fury 
Mythology of Europe. With Froaatiapiece 
and Pictorial Title. Crown Svo. 10s. ^ 

Flemish Interiors. By the Writer 

A Glance behind the Ordtee qf Ee^fioue 
Houses in France, Fcp. Svo. 78. fid. 
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.Ciea and Sardiida. By IkosciB VtamimBL, 
Author of RamN^ in Norway, 'With aume- 
loufl coloured ZUustratioiis and Woodcuts, 
&om Sketches made duiu^ the Tour by 
Iiieutenant-Ooloxiel K. A. Bidditlph, B.A. 
Imperial 8 to. {Inthepreu, 

€toatt-~Mar?el8 and Mysteries of In- 

stinot; or, Curiosities of Animal Life. By 
Cbobob Q^ABBATT. Second Edition ^ revised 
and improved ; with a Frontispiece. Fcp. 

Bvo. 4 b. 6d. 

Gilbari— A Practical Treatise on Bank- 
ing. By Jaices William Q-ilbabt, F.R.S., 
Qeneral Manager of the London and West- 
minster Bank. Sixth Edition^ revised 
and enlarged. 2 vols. 12mo. Portrait, lOs. 

Gilbart — Logic for the Million: A 

Familiar Exposition of the Art ofBeasoning. 
By J. W. dlLBAET, F.R.S. 5th Edition ; 
with Portrait of the Author. 12mo. Ss. 6d. 

The Poetical Works of Oliver Goldsmith. 
Edited by Bolton Cobnet, Esq. Illustrated 
by Wood Engravings, from Designs by 
Members of the Etching Club. Square 
crown 8 to. cloth, 21s. ; morocco, £1. 16s. 

Gosse. — A Naturalist’s Sojourn in 
Jamaica. By P. H. Cossi, Esq. With 
Plates. Post 8vo. price 14a. 

Green,— Lives of the Princesses of Eng- 
land. By Mrs. Many Anne Evebett 
Gbsen, Editor of the Letters of Royal and 
lUusirious Ladies. With numerous Por- 
traits. Complete in 6 vols. post 8vo. price 
10s. 6d. each.— Any Volume may he had 
separately to complete sets. 

Mr. W. R. Greg’s Essays on Political 

and Social Science, contributed chiefly to the 
Edinburgh Review, 2 vols. 8vo. price 24 b. 

Greyson. — Selections from the Corre- 
Mondence of B. E. H. Geeyson, Esq. 
Edited by the Author of The Eclipse of 
EeMh, 2 vols. fop. 8vo. price 12s. 

Grove. — The Correlation of Physical 
Forces. By W. B. Gbote, Q.O., M.A., 
F.B.S., Ac. Third Edition, 8vo. price 7 b. 

Gurney.— St. Louis and Henri IV. : Being 
a Second Series of Historical Sketches. 
By the Rev. John H. Gitbnby, M.A., Rector 
of St. Maiy*B, Maiylebone. Fcp. 8vo. Gs. 

Sveniag Beereatifnui ; or, Ikunploi from tho 
Lecture-Room. Edited by the Rev. J. H. 
OUBHSV, MJU Crown 8vo. 5s. 


ChuRfs Bnwfdopttiia Ardiitectee. 
Histcmioel, Thec^sriiHi], aad PfedaeaL Bj 
Joseph Owilt. With mofo than 1,800 
Wood Engravings, from Besigiis by J^ g. 
Gwilt. Third Ration. 8vo. 42 b. 

Halloran.— Eight Months’ Journal kept 

on board one of H.M. Sloops of War, during 
Visits to Looohoo, Japan, and Poot^. By 
Alpebd L. Halloean, Master, R.N. With 
Etchings and Woodcuts. Post 8vo. 7s, 6d. 

Hpe (Archdeacon).— The Life of Luther, 

in Forty-eight Historical Engravings. By 
Gfstat EOnio. With Explanations by 
Aechdeacon Haee and Susanna Winz- 
WOETH. Fcp. 4to. price 28s. 

Harford.— Life of Michael Angelo Buon- 
arroti: With Translations of many of his 
Poems and Letters ; also Memoirs of Savo- 
narola, Raphael, and Vittoria Colonna. By 
John S. Habeoed, Esq., D.O.L., F.R.S., 
Member of the Academy of Painting of 
St. Luke, at Rome, and of the Roman J^ch- 
ceological Society. With Portrait and 
Plates. 2 vols. 8vo. 25 b. 

Blustrations, Arohiteotnral and Pictorial, of 
the Genius of Michael Angelo Buonarroti. 
With Descriptions of the Plates, by the 
Commendatore Canina ; 0. R. Oockbebll, 
Esq., R.A. i and J. S. Habfoep, Esq., 
D.G.L., F.R.S. Folio, 73s. 6d. half-bound. 

Harrison.— The Light of the Forge; or, 

Counsels drawn from the Sick-Bed ot E. M. 
By the Rev. W. Haebibon, M.A, Domestio 
Chaplain to H.R.H. the Duchess of Cam- 
bridge. Fcp. 8vo. price 5 b. 

Harry Hieover.— Stable Talk and Table 

Talk ; or, Spectacles for Young Sportsmen. 
By Haeey Hieovee. New Edition, 2 vols. 
8vo. with Portrait, price 248. 

Harry Hieover.- The Hunting-Field. By Harry 
Hieovee. With Two Plates, Fop, 8vo. 
5 b. half-bound. 

Harry Hieover. *- Practical Horsemaiudiip. 

By Haeey Hieovee. Second Edition i with 
2 Plates. Fcp. 8vo. 6s. half-boimd. 

Harry Hicovcr.~lhc Pocket aaid the Stud; or, 
Practical Hints on the Management of the 
Stable. By Haeey Hibovbb. Second 
Edition; with Portrait of the Author. Fcp. 
8vo. price 5 b. half-bound. 

Harry Hieover.— The Stud, for Praetieal Pur- 
poses and Practical Men : Being a Guide 
to the Choice of a Horse for use more than 
for show. By Haeey Hxboveb. With -2 
Plates. Fop. 8vo. price 6 b. half-bouud. 





HagsalL-4diiU«rati«Bi *l 

Plain InitroetioDa for tha 

Lancet Sanilaw Oomwatnoa, »nd 
the Beportf of that Oommienon pnoh^ 
under 8»o title of Foci and tte JdaUerah^ 
(which may also be had, in 8to. pnoe^.) 
With 225 Illustrations, engraved on Wood. 
Crown 8to. 17s. 6d. 


Ha8sall.-AHistoiy of the British Fresh 

Water Algse : Including Descriptions of the 
Desmidece and Diatomacess. With upwards 
of One Hundred Plates of Figures, illus- 
trating the various Species. By Aethttb 
Hill Hassall, M.D., Author of Micro- 
scopic Anatomy of the Unman Body, See. 2 
vols. 8vo. with 103 Plates, price £L. ISs. 


Col. Hawker's Instructions to Young 

Sportsmen in all that relates to Guns and 
Shooting. 10th Edition, revised and brought 
down to the Present Time, by the Author’s 
Son, Major P. W. L. Hawebe. With a 
Portrait of the Author, and niunerous 
Plates and Woodcuts. 8vo. 218. 


Haydn’s Book of Dignities : Containing 
BoUs of the Official Personages of the British 
Empire, Civil, Ecclesiastical, Judicial, Mili- 
tary, Naval, and Municipal, from the Earliest 
Periods to the Present Time. Together 
with the Sovereigns of Europe, from the 
Foundation of their respective States ; the 
Peerage and Nobility of Great Britain j &c. 
Being a New Edition, improved and conti- 
nued, of Beatson’s Political Index. 8vo. 
25s. half-bound. 


Sir John Herschel.— Essays from the 

Mdinhurgh and Quatferly Reviews, with Ad- 
dresses and other Pieces. By Sie John 
F. W. Heebchbl, Bart., E.H., M.A. 8vo. 
price 18s. 

Sir John HerscheL—Outlines of Astro- 
nomy. By Sie John F. W. Hbesohbl, 
Bart., K.H., MA. New Edition; with 
Plates and Woodcuts. 8vo. price ISs. 

Hill.— Travels in Siberia, By S. S. Hill, 

Esq., Author of Tiavels on the Shores of 
the Baltic. With a large Map of European 
and Ash^tio Russia. 2 vols. post 8vo. 

Hinchliff.— Summer Months among the 

Alps : With the Ascent of Monte Rosa. 
By Thomas W. Hinchlipf, of Lincoln’s 
Inn, Barrister-at-Law. With 4 tinted 
Views and 3 Maps. Post 8vo. price 10s. 6d. 

Hints on Etiquette and the Usages of 

Society: With a Glance at Bad Habits. 
New Edition, revised (with Additions) by a 
Lady of Rank. Fcp.8vo. price Half-a-(>own. 


HoUaiUL-lIeiiisai iitftot lUfA Wmm 

tiona. By SlH HsimT Houum* DM.* 
M.D,, F.BB., Ac., Physfokuu in Onttniky 
to the Queen and Priiioe Albert. Tkiea 
Edition. 8vo. 18e. 

Hentad.— Clhaptcre on Mental Phyitolegy. l|f 
Sib Hbkbt Hollaitd, Bart., &o. 

Founded tduefly on Chapters ecmtaiiied Ib 
the First and Second Editions of Metdkml 
Notes and Befieetioeu by the same Author. 
8vo. price 10s. 6d. 

Hook.— The Last Days of Onr Lord’s 
Mmistry: A Course of Lectures on the 
principd Events of Passion Week. By 
the Rev. W. F. Hooe, D.D. New Edition. 
Fcp. 8vo. price 6s. 

Hooker.— Kew Gardens ; or, a Popular 
Guide to the Royal Botanic Ghirdens of 
Kew. By Sie Wilium Jackson Hookeb, 
K.H., &c., Director. New Edition; with 
many Woodcuts. 16mo. price Sixpence. 

Hooker. — Museum of Eoonomio Botany ; or, a 
Popular Guide to the Useful and Remark- 
able Vegetable Products of the Museum 
in the Royal Gardens of Kew. By Sib W. J. 
Hookee, K.H., &c.. Director. With 29 
Woodcuts. 16mo. price Is. 

Hooker and Arnott.— The British Flora : 

comprising the Pbeenogamous or Flowering 
Plants, and the Ferns. Seventh Edition, 
with Additions and Corrections ; and nu- 
merous Figures illustrative of the Umbelli- 
ferous Plants, the Composite Plants, the 
Grasses, and the Ferns. By Sie W. J, 
Hookee, F.R.A. and L.S., Ac. ; and G. A. 
Walkbe-Ahnott, LL.D., F.L.S. 12mo. 
with 12 Plates, price 14 b. ; with the Plates 
coloured, price 21s. 


Home’s Introduction to the Critical 

Study and Knowledge of the Holy Scrip- 
tures. Tenth Edition, revised, corrected,, 
and brought down to the present time. 
Edited by the Rev. T. Haeitwell Hobnb, 
B.D. (the Author) ; the- Rev. SamueIi. 
Davxdson, D.D. of the University of BLalle, 
and LL.D. ; and S. Pbideahz TBEaELLSS, 
LL.D. With 4 Maps and 22 Vignettes and 
Facsimiles. 4 vols. 8vo. £3. 13s. 6d. 


V The Four Volumes may also he hod sepwratshf 
follows:— 

VoL. I.— A Summary of the Evidence for the Genuineness. 
Authenticity, Uncorrupted Preservatioin, andlnspira^km w 
the Holy Scriptures. BytheBev. T.H.Uome,B.D..8vo.I5B. 

VoL. n.— The Text ofthe Old rMtamenfoemsidered: 'With 
a Treatise on Sacred Interaretation j and a fartef Introduo- 
tlon to the Old Teetxment Books and the AjpoadnOa. By 8. 

Davidson, D.D. (Halle) and LL.D ^T^T^oT^: 

VoL. 111.— A Summary of Biblical Geognmlhy and Anti- 
qulties. ByttoeB«v.T.kHorne.BSr?^v!^...8vaMi. 

Voi. IV.- Anln^^ucttontotheTextaalCrltloiam ofgm 
New TeetowMWt. % the Eev. T. H. Horne, BJ). 
Critical Part re>written, and the mnainder revised aihd 

edited by H. P. Tiegelies, LLJ>. Bvo. ISs. 
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Hotfte. — A Cott^ffinu 

to th? Stti^y df th« By ^ Ber. 

T. HABTWxzji Hosvrt, B.1). B«ttr Sdition, 

mth Haps and Bluatratiopa. llmo. Oi. 

Hoskyns.— 'Talpa; or, the Chronicles of 

a Clay Farm ; An ^rioultural Fragment, 
By €H 4 in> 0 B Wbbv &)SSYKS, Esq. Fourth 
Edition. With ^ Woodcuts from tbe 
original Designa by Geoboe Cbciesease. 
16mo. price bs. 6d. 

How to Norse Sick Children : Intended 

especially as a Help to the Nurses in the 
Hospital for Sick Children ; but containing 
Directions of serrioe to all who have the | 
charge of the Young. Fcp. 8yo. Is. 6d. 

Howitt (A. M.) — An Art-Student in 
Munich. By Ajsva. Maby Howitt. 2 
vols. post 8yo. price 14s. 

Howitt.— The Children’s Year. By Mary 

Howitt. With Four Uluatrations, from 
Designs by A. M. Howitt. Square 16mo. 5s . 

Howitt.— Tallangetta, the Squatter’s 

Home: A Story of Australian Life. By 
William Howitt, Author of Two Tears tn 
Vtciona, &o. 2 vols. post 8vo. price 18e. 

Howitt.— Land, Labour, and Gold; 

or, Two Years in Tiotoria : With Tisit to 
Sydney and Van Diemen’s Land, By 
William Howitt. 2 vols. post 8vo, 21s. 

Howitt.— Visits to Eemarkable Places : 

Old Halls, Battle-Fields, and Scenes illustra- 
tive of Striking Passages in English Histoir 
and Poetry By William Howitt. With 
about 80 Wood Engravings. New Edition, 

2 vols. square crown 8vo. price 25s. 

William Hewitt’s Boy’s Country Book: Being 
the Beal Life of a Country Boy, written 
by himself ; exhibiting all the Amusements, 
Pleasures, and Pursuits of Children in the 
Country. New Edition; with 40 Wood- 
cuts. Fop. 8vo. price Os, 

Howitt. — The Bnral Lift of England. By 
William Howitt. New E^tion, cor- 
rected and revised; with Woodcuts by 
Bewick and Williams. Medium 8vo. 21s. 

Hue.- Christianity in China, Tartary, 

and Thibet, By M. I’Abb^ Hue, formerly 
Missionary Apostolic in China ; Author of 
The Chinese Empire^ Ac. 2 vols. 8vo. 218. 

Hue —The Chinese Smpire : A Sequel 

to Hue and Gabet’s Jemrmgg thorough fkrtary 
etnd Thihet, By the Abbe Hue, formerly 
Hissioiiaiy Amtolio in China. Second 
MHon ; idth Map. 2 vols. 8vo. 24a. 


Httdsbn’S ^Ida tMivAtlotte te 

Wills tniBmftrftity withtheLaw: Wltba 
dear Exposition of tba Law rdatlng to the 
distributidh of Personal Estate in tha case 
of Intestacy, two Forms Of WiBs, and much 
osefril information. New and enlarged Edi- 
tion ; including the Provisions of the Wills 
Act Amendment Act. Fcp. 8vo. 2 b. 6^ 

Hudson’s Executor’s Guide. New and 
improved Edition ; with the Statutes 
enacted, and the Judicial Decisions pro- 
nounoed since the last Edition incorporated, 
comprising the Probate and Administration 
Acts for England and Ireland, passed in the 
first Session of the New Parhament. Fcp. 
8vo, [Just ready, 

Hudson and Kennedy.— Where there’s 

a Will there *b a Way : An Ascent of Mont 
Blanc by a New Route and Without Guides. 
By the Rev. C. Hudsob, M.A., St. John’s 
College, Cambridge ; and E. 8. Kenbedt, 
B.A., Oaius College, Cambridge. Second 
Edition^ with Two Ascents of Monte Rosa ; a 
Plate, and a coloured Map. Post 8vo. 5s. 6d. 

Humboldt’s Cosmos. Translated, with 
the Author’s authority, by Mbs. Sabine. 
Vols. I. and II. 16mo. Half-a-Crown each, 
sewed ; Ss. fid. each, cloth : or in post 8vo, 
12 b. each, cloth. Vol. III. post 8vo. 
12 b. fid. cloth : or in Ifimo. Part I. 28. fid. 
Sewed, Ss. fid. cloth ; and Part II. 8s. sewed, 
4s. cloth. 

Humboldt’s Aspects of Nature. Translated, 
with the Author’s authority, by Mes.Sabine. 
Ifimo. price fis. ; or in 2 vols. 8s. fid. each, 
cloth } 2s. fid. each, sewed. 

Humphreys. — Parables of Our Lord, 

illuminated and ornamented in the style of 
the Missals of the Renaissance by Henbt 
Noel Humpheets. Square fcp. 8vo. 218. 
in massive carved covers ; or 30s. bound in 
morocco by Hayday. 

Hunt. — Researches on Light in its 
Chemical Relations ; embracing a Con- 
sideration of all the Photographic Processes. 
By Robsbt Hunt, F.R.S. Second Edition, 
with Plate and Woodcuts. 8vo. lOs. fid. 

Hutton.— A Hundred Years Ago: An 
Historical Sketch, 1765 to 175fi. By James 
Hutton. Post 8vo. 

Idle.— Hints on Shooting; lushing, ftc.; 

both on Sea and Land, and in the Fresh- 
Water Lochs Scotland : Beifig the Expe- 
riences of 0. Idxjb, Esq. F<q>« Svo. 5i. 


Mrs. Jameson’s 

SJ,Sffl5S.!Sr£SS£3S 

Leaendarv Art- Third Edition, wjiwd and 
toprovedi ^ Etchings and npwafdi 
of 180 Woodcuts, many of which are now 
in this Edition, 2 Tols. square crown 8to. 
81b. 6d. 


Mrs. Jameeon’s logonds of the Konaatlo 
Orders, as represented in Christian Art. 
Forming the Second Series of Sacred and 
Legendary Art, Second Edition, enlarged ; 
with 11 Etchings by the Author, and 88 
Woodcuts. Square crown 8to. price 28s. 


Mrs. Jameson’s Xegends of the Uadon^, 

as represented in Cliristian Aj*t : Forming 
the Third Series of Sacred and Legendary 
Art. Second Edition, revised and improved : 
with numerous Etchings from Drawings by 
the Author, and upwards of 150 Woodcuts. 
Square crown 8vo. [Nearly ready. 


Mrs. Jameson’s Commonplace-Book of 

Thoughts, Memories, and Fancies, Original 
and Selected. Part I. Ethics and Character ; 
Part II. Literature and Art. Second Edit, 
revised and corrected; with Etchings and 
Woodcuts. Crown 8vo. ISs. 


Mrs. Jameson’s Two lectures on the Employ- 
ment of Women. 

1, SiBTBM Of CaATiiTT, Catholic and Protestant, 

Abioad and at liome. Second Edition, with new 
Preface. Pep. 8vo 4 h. 

2. The CoMMTTMON qf Laboxth a Second Lectme on 

the Social Employments ot Women. Pci). 8\ o. 8 b. 


Jaquemet’s Compendium of Chronology ; 

Containing the most important Dates of 
General History, Political, Ecclesiastical, 
and Literary, from the Creation of the 
World to the end of the Year 1854. Edited 
by the Rev. J. Alcoen, M.A. Second 
Edition, Post 8vo. price 7 b. 6d. 

Lord Jeffrey’s Contributions to The 

Edinburgh Review. A iN'ew Edition, com- 
plete in One Volume, with a Portrait en- 
graved by Henry Robinson, and a Vignette. 
Square crown 8vo. 21 b. cloth ; or SOs. calf. 
—Or in 8 vols, 8vo. price 4i2s. 

Bishop Jeremy Taylor’s Entire Works : 

With Life by Bishop Hebeb. Revised and 
corrected by the Rev. Chaeles Page Eden, 
Fellow of Oriel College, Oxford. Now 
complete in 10 vo1b.^o. 10b. 6d. each. 

Johns.—The Land of Silence and the 

Land of Darkness. Being Two Essays on 
the Blind and on the Deaf and Dumb. By 
the Bev. B. Q, Johjts, Chaplain of the 
BUnd School, St. George’s Fmlds, South- 
wark. Fcp. Svo. prioe 48. 6d. 


of the Wbm. By A« Mksm 
F.BJ 9M., at 

Edinburgh in Ordinary to 
Saeotkd Edition, tbosongMy leiiaad. X 

voL at 1^880 pa^,oompriB]]igaboitt60AI00 
Name* of Places. Svo. SSe. elotib» ^ 
bound ia vsaiiat 41s. 

Kemble.— The Sazons in England: A 

History of the English Commonwealtb tiil 
the Norman Oonqnost. Ej Johh M. Kim* 
M JL| &o, 2 vola. 28a. 

Kesteven.— A ISannal of the Dmneatic 

Practice of Medicine. BTW.B.K*a*lT*ir, 
Fellow of the Royal College of Surgeons of 
England, Ac. Square post Svo. 7s. 6d. 

Kirby and Spence's Introduction to 

Entomoloj^ ; or, Elements of the Natural 
History otlnsects : Comprising an Account 
of Noxious and Useful Insects, of their Meta- 
morphoses, Food, Stratagems, Habitations, 
Societies, Motions, Noises, Hybernation, 
Instinct, Ac. Seventh Edition^ with an Ap- 
pendix relative to the Origin and Progress 
of the work. Crown Svo. 5s. 

Mrs. B. Lee’s Elements of Natural His- 
tory ; or, First Principles of Zoology : Com- 
prising the Principles of Classificatioii, inter- 
sperse with amusmg and instructive Ac- 
counts of the most remarkable Animals. 
New Edition; Woodcuts. Fcp. Svo. 7 b. 6d. 

Letters to my Unknown Friends. By 

a Lady, Author of Lettere on Hajggineu, 
Fourth Edition. Fcp. Svo. Ss. 

Letters on Happiness, addressed to a Friend. 
By a Lady, Author of Letters to my Unknown 
Friends, Fcp. Svo. 6s. 

L.E.L.— The Poetical Works of Letitia 

Elizabeth London; comprising the Impro* 
visahicey the Venetian Bracelet^ the Golden 
Violety the Ttouhadowy and Poetical Remains. 
New Edition ; with 2 Vignettes by B. Doyle. 

2 vols. 16mo. 10s. cloth ; morocco, 218. 

Dr. John Lindley’s Thepiy and Practice 

of Horticulture ; or, au Attempt to acplain 
the principal Operations of Gardening upon 
Physiological Grounds: Being the Second 
Edition of the Theory of EorUculture^ much 
enlarged ; with 98 Woodcuts. Svo. 21s. 

Dr. John Lindley’s Introduction to 

Botany. New Edition, with Oorreotioas and 
copious Additions. 2 vobi. Svo. with Six 
Plates and numeKnis Woodcuts, price 24a. 
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Compleis in 183 vols. fcp. 8vo. with Vignette Titles, price, in cloth, Nineteen 4?uiiiess. 
The Works separately, in Sets or Series, price Three Shillings and Sixpence each Volume. 


I. Bell’s History of Russia .... 

3. Bell’s Lives of British Poets 

8. Brewster’s Optics 1 vol. 3 b. 63. 

4. Cooley’s Maritime and Inland Discovery 3 vols. lOs. 6d. 

b! Crowe’s HUtory of Prance 3 vols. 10s. Cd. 

6. De Morgan on Pr<rt)aWlities 1 voL Ss. 6d. 

7. De Blsmondi’s History of the Italian 

BepubUcs 1 vol. 38. 6d. 

5. De Slsmondl’s Fall of the Roman Empire 2 vols. 7s. 

9. Donovan’s Chemistry 1 vol. .3s. 6d. 

10. Donovan’s Domestic Economy 2 vols. 7s. 

II. Dunham’s Spain and Portugal 5 vols. 17 b. 6d. 

12. Dunham's History of Denmark, Sweden, 

and Norway 3 vols. lOs. 6d. 

18. Dnnham’s History of Poland 1 vol. Ss. 6d. 

14. Dunham's Gfermoulc Empire 8 vols. 10s. Cd. 

15. Dunham's Europe during the Middle 

i^gea 4 vols. 14 b. 

16. Dunham’s British Dramatists 2 vols. 7s. 

17. Dnnham’s Lives of Early Writers of 

Great Britain 1 vol. 3 b. 6d. 

18. Fergus’s History of the United States . . 2 vols. 78. 

19. Foshroke’s Grecian & Roman Antiquities 2 vols. Ts. 

30. Forster’s Lives of the Statesmen of tlie 

Commonwealth 6 vols. 17s. 6d. 

31. Glelg’s Lives of British Military Com- 

manders 8 vols, lOs. Cd. 

22. Grattan’s History of the Netherlands .. . 1 vol, Ss. 6d. 

83. Henslow’s Botany 1 vol. Ss. 6d. 

34. Herscfael’s Astronomy 1 vol. Ss. 6d. 

25. Hersohel's Disoourse on Natural Philo- 
sophy I vol. 3s. 6d. 

*6. History of Rome 2 vols. 7 b. 

27. History of Switzerland 1 vol. 3 b. 6d. 

38. HoUand’s Manufitetures in Metal 8 vols. lOs. 6d. 

89. James’s Lives of Foreign Statesmen 5 vols. 17 b. 6d. 

80. Eater and Lardner’s Mechanics 1 vol. Ss. 6d. 

31. Keightley’s Outlines of History 1 vol. Ss. 63. 

88. Lardneris Arithmetic 1 vol. 3 b. 6d. 

88. Lardnor’s Geometry 1 vul. Ss. Od. 


84. Lardner on Heat 1 vol. Ss, Od. 

85. Lardneris Hydrostatics and Pneumatics 1 vol. Ss. 6d. 
36. Lardner and Walker’s Electridty and 

Magnetism 2 vds. 7f. 

87. Mackintosh, Forster, and Courtenay’s 

Lives of British Statesmen 7 vols. Ms. 6d. 

88. Mackintosh, Wallace, and Bell’s History 

of EngUnd 10 vols. SSs. 

89. Montgomery and Shelley’s eminent Ita- 

ILm, Spanish, and Portuguese Authors S vols. lOs. 6d» 

40. Moore’s History of Ireland 4 vols. 14 b. 

41. Nicolas’s Chronology of History 1 vol. Ss. Od. 

42. Phillips’s Treatise on Geology 2 vols. 78. 

43. Powell’s History of Natural Philosophy 1 voL Ss. 6d. 

44. Porter's Treatise on the Mann&oture of 

SUk 1 vol. 88. 6d. 

45. Porter's Manu&ctuTes of Porcelain and 

Glass 1 vol. Ss. 6d. 

46. Roscoe’s British Lawyers 1 vol. Ss. 6d. 

47. Scott’s History of Scotland 2 vols. 7s. 

48. Shelley’s Lives of eminent French 

Authors 2 vols. 7s. 

49. Shuckard and Swainson’s Insects 1 vol. 8s. 6d. 

80. Southey’s Lives of British Admirals .... 6 vols. 17s. 6d. 

51. Stebbing’s Church History 2 vols. 7 b. 

52. Stebbing’s History of the Reformation. . 2 vols. 7s. 

53. Swainson’s Discourse on Natural History 1 vol. 8s. 6d. 

54. Swainson’s Natural History and Classi- 

fication of Animals 1 vol. 8t. 6d. 

55. Swdiison’s Habits and Instincts of 

Animals 1 vol. Ss. 6d. 

56. Swainson’s Birds 3 vols. 78. 

57. Swainson's Fish, Reptiles, fto 2 vols. 78. 

68. Swainson’s Quadrupeds 1 voL 8s. 6d. 

59. Swainson’s Shells and Sbell-FiBh 1 vol. Ss. 6d. 

60. Swainson’s Animals in Menageries 1 vdL 8s. 6d. 

61. Swainson’s Taxidermy and Biography of 

Zoologists 1 vol. $8. 6d. 

02, Thirlwall’s History of Greece 8 vols. 28s. 


A Liit of the Wob.ks composing the Cabinet Ctclop.bdia 
8 vols. 10s. 6d. 

2 vols. 78. 


Linwood.— Anthologia Oxoniensis, sive 

Slorilegium e Luaibus poeticis diveraorum 
Oxonionaium Q^rfficia et Latinia decerptum. 
Curante Gulielmo Linwood, M.A,, iEdia 
Chriaii Alunmo. 8vo. price 14 b. 

Lorimer’s (C.f Letters to a Tonng Master 

Manner oi^, aome Subjects connected witJi 
Ilia Calling. New Edition. Fcp. 8to. &8. 6d. 

London’s EncyclopsBdia of Gardening: 

Compriaing the Theory and Practice of Hor- 
ticulture, floriculture, Arboriculture, uid 
Landaoape-Gard^iing. With many hundred 
Woodouta. Hew Edition, corrected and 
improTod by Mrs. Loudon. 8to. fiOa. 


London’s EncyclopsBdia of Trees and 

Shrubs, or Arboretum et Frutieetum BrUan~ 
nicum abridged : Containing the Hardy Trees 
and Shrubs of Great Britain, Native and 
Foreign, Scientifically and Popularly De- 
scribe With about 2,000 Woo^ta. 
8vo. 608, 

Loudon’s Encyclops^a of Agriculture ; 

Comprising the Theory and Practice of the 
Valuation, Transfer, Laying-out, Improve- 
ment, and Management of Landed Prc^ieriy, 
and of the Cultivation and Economy of the 
Animal and Vegetable Productions of A^- 
oulture. New and cheaper Edition} with 
1,100 Woodcuti. 8vo. 819. fid. 
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London’s £ncyclopiB& of Eaals : Com- 
prising the Specific Oharaoter, Description, 
Culture, Histoxy, Applioation in the Arts, 
and every other desirable Particular respect- 
ing all the Plants found in Great Britain. 
New Edition, corrected by Mbs. Lopdok. 
With upwards of 12,000 Woodcuts. 8vo. 
ai$8. ISs. 6d. — Second Supplement, 21s. 

London’s SncyclopaBdia of Cottage, 

Farm, and Villa Arohitectore and Furniture. 
B'ew Edition, edited by Mbs. Lomoir ; with 
more than 2,000 Woodcuts. 8to. 6ds. 

London’s Self-Instrnction for Tonng 

Ghardeners, Foresters, Bailiffs, Land Stew- 
ards, and Farmers; in Arithmetic, Book- 
keeping, Geometry, Mensuration, Practical 
Trigonometry, Mechanics, Land-Surveying, 
Levelling, Planning and Mapping, ArcUtec- 
tural Drawing, and Isometrical Projection 
and Perspective. 8vo. Portrait, 7s. 6d. 

London’s Hortns Britannicns ; or, Cata- 
logue of all the Plants found in Great 
Britain. New Edition, corrected by Mbs. 
Loudon. 8vo. Sis. 6d. 

Mrs. London’s Lady’s Countxy Compa- 
nion } or, How to Emoy a Country Life 
lUitionally. Fourth Edition, with Plates 
and Woodcuts. Fcp. 8vo. bs. 

Mrs. Loudon’s Amateur Gardener’s 

Calendar, or Monthly Guide to what should 
be avoided and done in a Garden. 16mo. 
with Woodcuts, 7s. fid. 

Low’sElements of Practical Agriculture; 

comprehending the Cultivation of Plants, the 
' Husbandry of the Domestic Animals, and 
the Economy of the Farm. New Edition ; 
with 200 Woodcuts. 8vo. 218. 

Macanlay.—Speeches of the Bight Hon. 

Lord Macaulay. Corrected by Himbeif. 
8vo. price 12s. 

Macaulay. — The History of England 

jfrom the Accession of James II. By 
the Bight Hon. Lobd MaoauiJiY. New 
Edition. Vols. I. and II. 8vo. price 828. ; 
Vols III. and IV. price 36 b. 

Lord Macaulay’s Critical and Historical 

Essays contributed to The Edinburgh 
Beview. Four Editions, as follows : — 

1. A Libbaat Euitiok (the JSiehO), in 8 vols. Svo. 
price 80 b. 

8. Ck>mplete in Oms Yonma, with Portrait and Vig- 
nette. Square crown Svo. price 21 b. cloth; or 
80s. oalC, 

8. Another Naw Bninoir, in 8 vols. fop. Svo. price 
iis. cloth. 

4. Ihe Inna's Enxxioa, in 2 vols. crownSvo. price 
8s. cloth. 
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Maeanlay.— Lays of Ancient Borne, 

^fy and the Armada* 'Ey ihs Bight 
Hon. Lobd Macaulay. New Edition. 
Ifimo. price 48. fid. cloth j or lOs. 6d. 
bound in morocco. 

Lord Macaulay’s Lays of Ancient Borne. 

With numerous Illustrations, Original and 
from the Antique, drawn on Wood by 
George Scharf, jun., and engraved by Samuel 
Williams. New Edition. Fcp. 4to. price 
21 b. boards ; or 42s. bound in morocco. 

Mac Donald. — Poems. By Geoxge 

Mao Donald, Author of Within and With*^ 
out, Fcp. 8vo. 7s. 

Mac Donald.^— Within and Without : A 
Dramatic Poem. By Gsobob Mao Donaxd. 
Second Edition^ revised ; fcp. 8vo. 4s. fid. 

Macdonald. — Villa Verocchio; or, the 

Youth of Leonardo da Vinci : A Tale. By 
the late Miss D. L. Macdonald. Fcp. 8vo. 
price 6 b. 

MacDongall.— The Theory of War illus- 
trated by numerous Examples from His- 
tory. ByLieutenant -Colonel MaoDouoall, 
Superintendent of Studies in the Boyal 
Military College, Sandhurst. Post Svo. with 
10 Plans of Battles, price lOs. fid. 

M^DougalL— The Eventful Voyage of 

HM. Discovery Ship Kesolute to the Arctic 
Regiona in Search of Sir John Franklin and 
the Misting Cretcs of H.M. Discovery Shiw 
Erebus and Terror, 1852, 1853, 1854. To 
which is added an Account of her being 
fallen in with by an American Whaler, after 
her abandonment in Barrow Straits, and of 
her presentation to Queen Victoria by the 
Government of the United States. .. 
Geoeob F. M‘Dougall, Master. With a 
coloured Chart; 8 Illustrations in tinted 
Lithography ; and 22 Woodcuts. Svo. price 
218. cloth. 

Sir James Mackintosh’s Miscellaneous 

Works : Including his Contributions to The 
Edinburgh Beview. Complete in One 
Volume s with Portrait and Vignette. 
Square crown Svo. 2Is. cloth ; or SOs. bound 
in calf: or in 8 vols. fop. Svo. 21s. 

Sir James Madontosh’s History of England 
from the Earliest Times to the final Esta- 
blishment of the Beformstion. Library Edi- 
tion, revised. 2 vols. Svo. 2Is. 

Macleod.— The Theory and Prwtice of 
Banking: With the Elementaiy Principles 
of Currency, Prices, Credit, ana Exchanges. 
By Henby DuNNiNa Maolbod, ot the 
Inner Temple, Esq., Banister-at-Law. 2 Tcls. 
royal Svo. price SOs. 
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MfteHaaght—Tbe Doctrine of Inspiia- 

tion : Being an Ini^uirj concerning the In< 
£iJlibilitj, Jmspiration, and Authoritj of 
Holy Writ. By the Bev. Johk Mac- 
iTAuaHT} M.A. Second Mition, revised. 
Grown 8vo. price 48. 6d. 

McCulloch’s Dictioi^, Practical, Theo- 
retical, and Historical, of Commerce and 
Commercial Navigation. Illustrated with 
Maps and Plans. New Edition, corrected 
to the Present GTime ; with a Supplement. 
8vo. price 50s. cloth j half-russia, 55s. 

McCulloch’s Dictionary, Geographical, 

Statistical, and Historical, of the various 
Countries, Places, and principal Natural 
Objects in the World. Illustrated with Six 
lai^e Maps. New Edition, revised; with a 
Supplement. 2 vols. 8vo. price 6Ss. 

Maguire.— Borne; its Ruler and its In- 
stitutions. By John FitANcis Maguike, 
M.P. With a Portrait of Pope Pius IX. 
Post 8vo. price lOs. 6d. 

Maitland.— The Church in the Cata- 
combs : A Description of the Primitive 
Church of Borne. Illustrated by its Sepul- 
chral Bemaans. By the Bev. Chables 
li^iTLANi). New Edition j with several 
Woodcuts. 8vo. price 14s. 

Out-of-Doors Drawing.— Aphorisms on 
Drawing. By the Bev. S. 0. Malan, M.A. 
of Balliol College, Oxford ; Yicar of Broad- 
windsor, Dorset. Post 8vo. 3s. 6d. 

Mrs. Marcet’s Conversations on Chemis- 

tzy, in which the Elements of that Science 
are familiarly explained and illustrated by 
Bxperiments. New Edition, enlarged and 
improved. 2 vols. fcp. 8vo. price 1^. 

Xrt. Xaroet^s Converiatioxis on Natural Phi- 
losophy, in which the Elements of that 
Science are familiarly explained. New Edi- 
tion, enlarged and corrected j with 23 Plates. 
Fop. 8vo. price lOs. 6d. 

Martineau.— Endeavours after the Chris- 
tian Life: Discourses. By James Mab- 
TlNSAV. 2 vols. post 8vo. 7s. 6d. each. 

Xartinean.— Hymns Ibr the Christian Church 
and Home. Collected and edited by James 
Mabtineaxt. Mevenik Edition^ 32mo. 3s. 6d. 
doth, or 5s. calf ; HJtA Edition^ 82mo. Is. 4d. 
doth, or Is. 8d. roan. 

Martineau.— Hiaedlanies : Comprising Essays 
on Dr. Priestley, Arnold’s Life and Corre- 
mondence^ CSttuoh and State, Theodore 
EUeowne ^ BeAytOM, Phases of 
Faith,” the Qraroh of Bnghmd, and the 
Aittle of the Qnuohes* By Jaaots Mab- 
mXATT. Post 8 tO. 98. 


Maunder’sSdentihc and Idteraiy Trea- 
sury : A new and popular EiBydopttdia of 
Science and the Bdles-Lettres ; including 
all branches of Science, and every subject 
connected with Literature and Art. New 
Edition.. Fcp. 8vo. price 10s. doth ; bound 
in roan, 12s. ; cal^ 12s. 6d. 

Mannder’s Biographical Tre^uiy ; con- 
sisting of Memoirs, Sketches, and brief 
Notices of above 12,000 Eminent Persons of 
AU Ages and Nations, from the Earliest 
Period of History ; Forming a new and com- 
plete Dictionary of Universal Biography. 
Ninth Edition, revised throughout. Fep.Svo. 
10s. cloth ; bound in roan, 12 b. ; calf, 1^. 6d. 

Maunder’s Treasury of Knowledge, and 

Library of Reference. Comprising an Eng- 
lish Dictionary and Grammar, a Universal 
Gazetteer, a Classical Dictionary, a Chrono- 
logy, a Law Dictionary, a Synopsis of the 
Peerage, numerous useful Tables, &c. New 
Edition, carefully revised and corrected 
throughout : With Additions. Fop. 8vo. 
10s. cloth } bound in roan, 12 b. ; calf, 128. 6d. 

Mannder's Treasury of Natural History; 

or, a Popular Dictionary of Animated 
Nature : In which the Zoological Character- 
istics that distinguish the different Classes, 
Genera, and Species, are combined with a 
variety of interesting Information illustrative 
of the Habits, Instincts, and General Eco- 
nomy of the Animal Kingdom. With 900 
Woodcuts. New Edition. Fop. 8vo. price 
lOs. cloth ; roan, 12 b. ; calf^ 12s. 6d. 

Maunder’s Historical Treasury; com- 
prising a General Introductory Outline of 
Universal History, Ancient and Modem, 
and a Series of separate Histories oi every 
principal Nation that exists ; their Rise, 
Progress, and Present Condition, the Moral 
and Social Character of their respective In- 
habitants, their Beli^on, Manners and Cus- 
toms, &c. New Edition ; revised through- 
out, with a new Genebax Index. Fcp. 8vo. 
10s. cloth J roan, 12 b. ; calf, 12s. 6d. 

Maunder’s Geographical Treasury. — 

The Treasury of Geography, Physical, His- 
torical, Descriptive, and Political ; ooutain- 
ing a succinct Account of Every Country in 
the World : Preceded by an Introductory 
Outline of the Historr of Geography; a 
Familiar Inquiry into the Varieties of Race 
and Language exhibited by different Nations; 
and a View of the Relations of Goo^phy 
to Astronomy and the Physical Scimees. 
Commenced by the late Samttxl Mafndeb ; 
completed by William Hughes, F.B.G.S., 
late Professor of Geogrwhy in the College 
for Civil Engineers. Edition ; with 7 
Maps- and 16 Stedl Plates. Fcp. 8vo. lOs. 
otLotn J roan, 128. $ calf, 128. 6d, 
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Melville.— The Confidence-Man: His 

Masquermcle. By Hbbkan MsLTllZJi, Au- 
thor of T^jieat Omoo, &c. Fop. 870. 5s. 

Merivale. — A History of the Romans 

under the Empire. By the Bey. Ghableb 
HEB iTALit, B.D., late Fellow of St. John’s 
College, Cambrid^. 8to. with Maps. 

Tols. I. and TI. comnrialng the Hletory to the Fall of 

Juliut Cm$ar. Second Edition 28b. 

Tol. III. to the eBtablishment of the Monarchy by Au- 

ffustUB. Second Edition 14b. 

Vols. lY. and Y. from Auffuettu to Clattdiut, B.c. 27 to 
A.D. 64 828. 

Merivale.— The Fall of theRomanBepub- 

lio : A Short History of the Last Century of 
the Commonwealth. By the Ber. C. Mbbi- 
TALE, B.D., late Fellow of St. J ohn’s College, 
Cambridge. New Edition. 12mo. 7s. 6d. 

If erivale.— An Account of the Life and Letters 
of Cicero. Translated from the German of 
Abeken ; and Edited by the Rey. Chables 
H sBr7ALE^ B.D. 12mo. 9s. 6d. 

Merivale (L. A.)— Christian Records: A 

Short History of Apostolic Age. By L. A. 
Mbbiyale. Fcp. 870. 7 b. 6d. 

Miles.— The Horse’s Foot) and How to 

Keep it Sound. JSiffhth Edition ; with an 
Appendix on Shoeing in general, and Hunters 
in particular, 12 Plates and 12 Woodcuts. 
By W. M 11 .SB, Esq. Imperial 870 . 12s. 6d. 

V Two CaBtB or ModelB of Off Fore Feet, No. 1, Shod for 
AU Purvooet, No. t. Shod vith LecOhoTt on Mr. MUsb’b plan, 
may be price m. each. 

Miles.— A Plain Treatise on Rorse-Shoeing. 
By William Miles, Esq. With Plates and 
Woodcuts. Small 4to. price 6s, 

Milner’s History of the Church of Christ. 
With Additions by the late Rey. Isaao 
Milneb, D.D., F.B.S. A New Edition, 
revised, with additional Notes by the Rev. 
T. Gbantham, B.D. 4 toIs. 870. price 62s. 

Montgomery.— Memoirs of the Life and 
Writings of James Montgomery : Indudmg 
Selections from his Oorre^ndenoe, Remains 
in Prose and Verse, and Conyersations. By 
John Holland and James Etxbett. With 
Portraits and Vignettes. 7 vols. post 870 , 
price £3. 13s. 6d. 

James Montgomersr’s Poetical Works: 

OoUeotive Edition j with the Author’s Auto- 
biograiihioal Prefiwes, complete in One 
V^me; with Portrait and Vignette. Square 
or o wn 870. price lOs. 6d. dothj in<»roooo, 
ais.—Or, in 4 vols. fcp. Svo. with IPoftxait, 
and 7 other Plates, price 14s« 


Moore.— The Power of the Soul over the 

Body, considered in relation to Health and 
Morals. By Geobob Moobe, M.D. Effth 
Edition. Fcp. 8 vo. Cs. 

"It shows that unless between mind and body 
the inward principle be so necessary to human 

disciplined, purified, and enjoyment We would 

enlightened, vainly must say. Read the book.” 
we look for that harmony Ath bn acm. 

Moore.— Man and his Motives. By Qoorge 
Moobe, M.D, Third Edition. Fop. 8 to. Cs. 

Moore.— The Use of the Body in relation to the 
Mind. By Geob&e Moobe, M.D. Third 
Edition, Fop. 870 . 6 s. 

Moore.— Memoirs, Journal, and Corre- 
spondence of Thomas Moore. Edited by 
the Bight Hon. LoBD John Bussell, M.P. 
With Portraits and Vignette Illustrations. 
8 vols. post 8 vo. price 10 s. 6 d. each. 

Thomas Moore’s Poetical Works : Com- 
prising the Author’s recent Introductions 
and Noteq. The Traveller's Edition^ com- 
plete in One Volume, printed in Buby Type j 
with a Portrait. Crown 870 . 128. 6d. cloth 5 
morocco by Hayday, 21s. — Also the Library 
Edition complete in 1 vol. medium 8 vo. with 
Portrait and Vignette, 21 s. cloth ; morocco 
by Hayday, 428. — And the First collected 
Edition^ in 10 vols, fcp. 8 vo. with Portrait 
and 19 Plates, price 35 b. 

Moore. — Poetry and Pictures from 

Thomas Moore; Being Selections of the 
most popular and admired of Moore’s Poems, 
copiously illustrated with higlily-finished 
Wood Engravings from original Designs by 

C. W. CopK, R.A. F. R, Pickbesgill, R.A. 

E. C. COKBOULP, 8. Reap, 

J. CaoFSXT, Q. Thomas, 

E. Duncan, F. Topham, 

Bixket Fobteb, H. Waeren, 

J. C. Hoebley, A.R.A. Harkibon Weie, and 
H. Le Jeune, F. Wtbuep. 

Fcp. 4to., printed on toned paper, and ele- 
gantly bound. iNearly ready, 

Moore’s Epicurean. New Edition, with 

the Notes from the collective edition of 
Moore's Poetical Works } and a Vignette en- 
graved on Wood from an original Design by 
D. Maolibe, B A. 16mo. 5 b. cloth j or 
12s. 6 d. morocco by Hayday. 

Moore’s Songs, Ballads, and Sacred 

Songs. New Edition, printed in Ruby 
Tvpe; with the Notes from the collective 
edition of Moore's Poetical Works^ and a 
Vignette from a Design hj T. Greswick, B. A. 
82mo. as. 8d.— An Ediwm in 16mo. with 
Vignette by R. Doyle, ]^noe 6s. ( or lSs.6d. 
mofrocco by Hayday. 
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Moore's Lalla Jlookh: An Oriental 

Bomanoe. With 18 highly-finiBhed Steel 
Plates jfrom Original Designs by Corbould, 
Meadows, and StephsuoJI^ engraved under 
the saperintendenoe of the late Charles 
Heatb. New Edition. Square crown 8vo. 
price 15 b., cloth | morocco, 28s. 

Vbore’f Lalla BooUl Kew Edition, printed 
in Kuby Type ; with the Preface and 
Notes from the collective edition of Moore'* 
Foetieal Wbrkt, and a Frontispiece from a 
Design by Kenny Meadows. 82mo. 2s. 6d. 
•—An Emtion in 16mo. with Vignette, 5 b. ; 
or 12b. 6d. morocco by Hayday. 


Moore’s Irish Melodies. A New Edi- 
tion, with 13 higlily*finished Steel Plates, 
from Original Designs by 


C. W. Cora, B.A. 

T. Cax8wicX(B.A. 
A. L. Eoo. A.^.A. 
W. P. Frith, R.A. 
W. E. Frost, A.mL. 
J, C. HOXBX.SY, 


D. Mi.ox.isK, R.A. 

3 • E« MiLniiB, AaR.A. 
W. MTn.BKxi>T, R.A. 

J. SiHT, 

F. Stoitk, A.B.A. ; and 

E. M. Ward. R.A. 


Square crown 8vo.prioe2l8. cloth ; or Sls.Od. 
handsomely bound in morocco. 


Moore’s Irish Melodies, printed in Enby Type ; 
with the Preface and Notes from the col- 
lective edition of Moore'* Foetieal Work*, the 
Advertisements originally preBxed, and a 
Portrait of the Author. 82mo. 28. 6d. — 
An Edition in 16mo. with Vignette, Ss. ; 
or 12 b. 6d. morocco by Hayday. 


Moore’s Irish Melodies. Illnstrated by D. 
Maclise, B.A. New Edition; with 161 
Desi^s, and the whole of the Letterpress 
engraved on Steel, by F. P. Becker. Super- 
royal 8vo. 81 b. 6d. boards ; £2. 12 b. 6d. 
morocco by Hayday. 


Moore’s Irish Melodies, the Music with 

the Words; the Symphonies and Aooom- 
paniments by Sir John Stevenson, Mas. Doc. 
Complete in One Volume, small Music size, 
convenient and legible at the pianoforte, but 
more portable than the usum form^of Mu- 
sical publications. Imperial 8yo. 8l8..6d. 
cloth ; or 42s. half-bound in morocco. 


Mordl.-*Elem^ts of Psychology : Part 

I., oontaini^ the Analysis of the Intelleotual 
Powers. By J. D. Mobbli., M.A., One of 
Her Majesty’s Inspectors of Schools. Post 
8vo. 7 b. 6d. 

Morning Clouds. [A book of practical 

ethics, in form of letters of counsel, en- 
couragement, and sympathy, specially ad- 
dressed to young women on their entrance 
into life.] Post 8vo. price 7s. 


Moseley.— The Mechanical Principles of 

Engineering and Arohiteoture. By H. 
Mobbiet, M.A., F.B.S., Canon of Bristol, 
&c. Second Edition, enlarged; with nu- 
merous Corrections and Woodcuts. 8vo.248. 

Memoirs and Letters of the late Colonel 
Abmine S. H. Mountadt, C.B., Aide-de- 
Cai^ to the Queen, and Adjutant-General 
of Her Majesty’s Forces in India. Edited 
by Mrs. Mountaiit. With a Portrait drawn 
on Stone by B. J. Lane, A.E.B.A. Post 
8vo. 8 b. 6d. 

Mure.— A Criticad History of the Lan- 
guage and Literature of Ancient Greece. 
By William Mpbb, M.P. of CaldweU. 
Second Edition. Vols. I. to III. 8vo. price 
86 b. ; Vol. IV. price 16 b. ; Vol. V. price 18s. 

Murray’s Encyclopaedia of Geography ; 

comprising a complete Description of the 
Earth : Exhibiting its Belation to the 
Heavenly Bodies, its Physical Structure, the 
Natural History of each Country, and the 
Industry, Commerce, Political Institutions, 
and Civil and Social State of All Nations. 
Second Edition ; with 82 Maps, and upwards 
of 1,000 other Woodcuts. 8vo. price 608. 

Neale. — The Closing Scene ; or, Chris- 
tianity and Infidelity contrasted in the Last 
Hours of Bemarkable Persons. By the 
Bev.EBBx:iNENEALE,M.A. New Editions. 
2 vols. fcp. 8vo. price 6s. each. 


Moore.— The Crosses, Altar, and Orna- 
ments in the Churches of St. Paul’s, Knights- 
bridge, and St. Barnabas, Pimlioo : A con- 
cise Beport of the Proceedings and Judg- 
ments in the Cases of Westerton r. Liddell, 
Horne, and others, and Beal v. Liddell, 
Parke, and Evans ; as heard and determined 
by the Consistory Court of London, the 
Arolies Court of Canterbu^, and the Ju- 
dh^ Committee of H.M. Mest Hon. Privy 
OotmoO. By Edmttnd F. Moobb, Esq., 
M.A., Bamster-at-Law. Boyal 8vo. price 
12s. cloth. 


Oldacre.— The Last of the Old Squires. 

A Sketch. By Cedbic Oldacbb, Esq., of 
Sax - Normanbury, sometime of Ch^t 
Church, Oxon. Crown 8vo. price 9 b. 6d. 

Osborn, — Quedah ; or. Stray Leaves 

from a Journal in Malayan Waters. By 
Captain Shebabd Osbobk, B.N., O.B., 
Author of Stray Leave* from an Arctic Jh»r- 
and of the Narrative cf the Fieeovery cf 
, the North-West Passage. With a coloured 
Chart and tinted Illustrations. Post 8vo. 
price 10s. 6d* 
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Osborn.— The Discovery of tile North- 

West Passage by H.M.S. InveiHffaior^ Cap- 
tain B. M'CLirxx, 1850-1654 Edited by 
Captain Shxbabd Osbobb, C.B., from the 
liogs and Journals of Captain B. M*Clure. 
Second Edition, rerised ; v^ith Additions to 
the Chapter on the Hybernation of ATiimala 
in the Arctic Begions, a Geological Paper 
by Sir Bodebiob I. Mttbohison, a Portrait 
of Captain M'Olurc, a coloured Chart and 
tinted Illustrations. 8vo. price 15s. 

Owen.— Lectures on the Comparative 

Anatomy and Physiology of the Invertebrate 
Animals, delivered at the B<^al College of 
Surgeons. By Bichabd Owen, P.B.S., 
Hunterian Professor to the College. Second 
Edition, with 235 Woodcuts. 8vo. 21s. 

Professor Owen’s Leotnres on the ComparatiTe 
Anatomy and Physiology of the Vertebrate 
Animals, delivered at tbe Boyal College of 
Surgeons in 1844 and 184*6. With numerous 
Woodcuts. Vol. I. 8vo. price 14 b. 

Memoirs of Admiral Parry, the Arctic 

Navigator. By his Son, the Bev. E. Pabet, 
M.A. of Balliol College, Oxford ; Domestic 
Cliaplain to the Lord Bishop of London. 
Third Edition ; with a Portrait and coloured 
Chart of the North-West Passage. Pep. 
8vo. price 6s. . 

Dr. Pereira’s Elements of Materia 

Medioa and Therapeutics. Third Edition^ 
enlarged and improved from the Author’s 
Materials, by A. S. Tayloe, M.D., and 
G. O. Bees, M.D. : With numerous Wood- 
cuts. Vo1.I.8vo.288. j Vol. II. Part 1. 21s. j 
Vol II. Part II. 248. 

Dr. Pereira’s Leotnres on Polarised Light, 
together with a lieoture on the Microscope. 
2d Edition, enlarged from Materials left by 
the Author, by the Bev. B. Powell, M.A., 
Pep. 8vo. with Woodcuts, 78. 

Perry.— The Franks, from their First 

Appearance in History to the Death of King 
Pepin. By Walter C. Psbby, Barrister- 
at-Law, Doctor in Philosophy and Master 
of Arts in the University of Gdttingen. 
8vo. price 128. 6d. 

Peschel’s Elements of Physics. Trans- 
lated from the Gorman, with Notes, by 
B. West. With Diagrams and Woodcuts. 
8 vols. fop. 8vo. 21 b. 

Ida Pfeiffer’s Lady’s Second Jonmdy 
round the World* From London to the 
Cape of Gbod Hope, Borneo, Java, Sumat^ 
Celebes, Ceram, the Moluccas Ac., Oalifomia, 
Panami^ Peru, Ecuador, and the United 
States. 2 toIb. post 8vo. 21s« 


PhilHps’s Elementary Introduction to 
Mineralogy. A New Edition, with extonaiTe 
Alterations and Additions, by H. J. Bboosb, 
F.B.S., P.G.S. ; and W. H. Milleb, M.A., 
F.G.S. With numerous Wood Engravings. 
Post 8vo. 18s. 

Phillips.— A Guide to Geology. By John 
Phillips, M.A., F.B.S., F.G.S., &o. Fourth 
Edition, oorreoted to the Present Timei 
with 4 Plates. Fcp. 8vo. 58. 

Phillips.— Figures and Deseriptioni of the 
Paleeozoic Fossils of Comwf^ Devon, and 
West Somerset ; observed in the course 
of the Ordnance Geological Surv^ of that 
District. By John Phillips, F.B.S., F.G.S., 
&c. 8vo. with 60 Plates, price Os, 

Piesse’s Art of Perfumery, and Methods 

of Obtaining the Odours of Plants ; With 
Instruotions for the Manufacture of Perfumes 
for the Handkerchief, Scented Powders, 
Odorous Vinegars, Dentifrices, PomatumB, 
Cosm^tiques, Perfumed Soap, La . ; and an 
Appendix on the Colours of Flowers, Arti- 
ficial Fruit Essences, Ac. Second Edition^ 
revised and improved j with 46 Woodcuts. 
Crown. 8vo. 88. 6d. 

Captain Portlock’s Report on the Geology 

of the County of Londonderry, and of Parts 
of Tyrone and Fermanagh, examined and 
described under the Authority of the Master- 
Gbneral and Board of Ordnuoe. 8to. with 
48 Plates, price 24 b. 

Powell.— Essays on the Spirit of the 

Inductive PhUosophy, the Unity of Worlds, 
and the Philosophy of Creation. By the 
Bev.B ADEN Powell, M. A.,F.B.S.,F.B. A.S., 
F.G.S., Savilian Professor of Geometry in the 
University of Oxford. Second Edition, re- 
vised. Crown 8vo. with Woodcuts, 12s. 6d. 

Fyeroft’^ Course of English Reading] 

adapted to every taste and capacity : With 
Literary Anecaotes. New and dieaper 
Edition. Fcp. 8vo. price 6s. 

Baikes.— A Portion of the Journal kept 
by Thohab Baisss, Esq., froml881 to 1847 1 
Comprising Beminiscenoes of Social and 
Political Life in London and Pazis during 
that period. Vols. I, and n. {See&nd EtA- 
fion), post 8vo. Sis.; Vols. III. and IV. 
with Indent completing tbe work, price 21 b. 

Beade.— The Poetical Works of John 

Edmund Beade. New Edition, revised and 
corrected; with Additional Poems. 4 vole, 
fop. 8vo. price 20fl. 
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Br. Eeece’s Medical Gtiide : Gomprisiug 

a complete Modern Ditpmeatory, and a 
PractifmTreatiBeonthediBti ng uii hin gSyinp- 
toms, Caueee, PreTention, Cum, and Pallia- 
tion of the Diseasee incident to the Human 
Prame. Seyenteenth Edition, corrected and 
enlarged by the Authoi’e Son, Dr. H. Besce, 
M.B.C.S.,&o. 8to. 12i. 

Bich’s Hlustrated Companion to the 

liatin Dictionary and Creek Lexicon : Form- 
ing a Clossaiy of all the Words representing 
Visible Objects connected with tlie Arts, 
*1^ Miti fim fe ti r w, and Every-Day Life of the 
Ancients. With about 2,000 Woodcuts 
fgom. the Antique. Post Svo. 218. 


Bichardson. — Fourteen Years* Expe- 
rience of Cold Water ; Its Tlses and Abuses. 
By Captain M. Biohaedbon, late of the 
4th Light Dragoons. Post Svo. .with 
Woodcuts, price 6s. 


"The first object of 
Captain Richardson’i 
book ia to extend the use 
of the cold-water cure to 
the humbler classea, by a 
ilmpier mode of treat* 
ment. This aimplicity 
principally consists in the 
•ubstltution of wet ban- 
dages covered by dry ban- 
dages for the wet sheet an d 
other processes of estab- 
lished hydropathy. Cap- 


tain Richardson considers 
the bandage not only more 
beneficial medically than 
the sheet, but much more 
easily applied, while it 
does not interrupt a man’s 
avocations, but can be 
worn even at work. The 
general expositions are 
followed by directions for 
the treatment of diseases 
under the Captain’s sys- 
tem.” Spectator. 


Horsemanship ; or, the Art of Biding 

and Managing a Horse, adapted to the Guid- 
anoe of Ladies and Gentlemen on the Boad 
and in the Field: With Instructions for 
Breaking-in Colts and Young Horses. By 
Captain Biohasdson, late of the 4th Light 
Dragoons. With 5 Plates. Square crown 
8to. 14f. 

Household Prayers for Four Weeks; 

With additional Prayers for Special Occa- 
•ions. To which is added a Course of 
Scripture Beading for Evenr Day in the 
Year. By the B«v. J. E, Biddle, M.A., 
Incumbent of St. Philip’s, Leckbampton. 
Crown 8vo. price 8b. 6d. • 

Biddle’s Complete Latin-English and 

Englisb-Latin Dictionary, for the use of 
CoUeges and Schools. New and cheaper 
Siktiont revised and corrected. Svo. 21 b. 

/TheEngUsh-lAKttnDlotiOT^ 7i. 
®*»*”***y iThe Diotioiuury, 15s. 

lUUQi^B Siamoad latin-E^liBh Dictionary. 
A Guide to the Meaning, Quality and 
right Accentuation of Latin dassioal Words. 
Boyal 82mo. price 4s. 


WUid 'M Colons and Critical Latin- 

XiMliah Legtiooa, founded on the German- 
DMenariM of Dr. William Freund. 
Hew Edition. Post 4to. Sit. 6d. 


Bivers’s Bose-Amatetnr’aGuide ; coniadn- 

ing ample Deseriptions of all the aBo laadmg 
varieties of Bos^ regularljr classed in their 
respective Familwe; thw History and 
Mode of Culture^ Sifth Edition, corrected 
and improved. Fcp. 8to. Ss. 6d. 

Dr. E. Robinson’s Greek and English 

Lexicon to the Greek Testament. A New 
Edition, revised and in great part re-written. 
Svo. price 18s. 

Mr. Henry Rogers’s Essays selected from 

Contributions to the Ndmhurgh Review, 
Second and Edition, with Additions. 
3 vols. fcp. 8vo. 21s. 

Dr. Roget’s Thesaums of English Words 

and Phrases classified and arranged so as to 
facilitate the Expression of Ideas and assist 
in Literary Composition. Sixth Edition, 
revised and improved. Crown Svo. 10s. 6d, 

Ronalds’s Fly-Fisher’s Entomology ; 

With coloured Representations of the 
Natural and Artificial Insect, and a few Ob- 
servations and Instructions on Trout and 
Grayhng Fishing. Fi/tk JSdiiion, thoroughly 
revised by an Experienced Fly-Fisher ; with 
20 new coloured Plates. 8vo. 14 b. 

Rowton's Debater: A Series of complete 

Debates, Outlines of Debates, and Questions 
for Discussion j With ample References to the 
best Sources of Information. New Edition. 
Fcp. Svo, 6s. 

The Saints our Example. By the Author 

of Letiere to my Unknown FriendZf &c. Fcp, 
Svo. price 7s. 


Scherzer.— Travels in the Free States of 

Central America : Nicar^ua, Honduras, 
and San Salvador. By Dr. Gael Scheezbe. 
With a coloured Map, 2 vols. post Svo, 16s. 


’’Central America is not 
an inviting place for the 
lounging traveller. The 
roads are bad; there are no 
inns: food is scarce; the 
j^nle are dishonest ; scoun- 
drels Bwarra; neitiier life 
nor property is safe. Dr. 
Scherzer travelled with 
guides of doubtfiil fidelity, 
was for(^ to keep his hand 
on hia gun and revedver, 
sometimes compelled to eat 
a few black beans or starve; 
now gropingat night through 
a forest, now escorted by 
barefooted soldiers with hei- 


metsofoasteboardand tinsel; 
now swinging in a hammock 
in a filthy hovel: anon re- 
ceiving tlie Fresident of a 
State by the light of a candle 
BtuokinabotOe. Altogether 
having a hard and hazaraous 
life of it. But he does not 
complain. A <dieerier and 
braver traveller seldom has 
made his way In onthuidlsh 
tracks for beyond the limits 

of the civilised world 

The Central American q^MS- 
tion will probably endow Dr. 
Scherzer 8 book with an sir 
ditfonal attraction.^* 

Gxg>BX. 


Dr. L. Scbmitz’6 History of Greece, from 

the Earliest Times to the Taking of Cbrinth 
.by^ the Romans, b.o. 146, mainly based upon 
Bishop Thiriwall’s History. Fourth BdiHoUt 
with Supplamentsiy Chapters on the Lite- 
rature and the Arts of Aaeieat Greece ; and 
iUustrated with a Map of Athens md 187 
Woodcuts, designed from the Antique by 
G. Bcharf, jun., F.S.A. 12mo. 7s. w. 
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Scfivenar’s Hiitny of the Iron Trade, 

tjK/m thd BariieBl Bacordf t» tlw PMtent 
Period. K«w BdiUoct, eocraeted* 8?o. 
piioe lOi. Od. * 

Sir Edward Seaward’s Narrative of his 

Sfaipwreok, and consequent JHsoorery of 
certain Islands in the Caribbean Sea. 
Third Edition. 2 Tols. post 8to. Sls.^^An 
AsBiDOiCBirT, in 16mo. price 2s. 6d. 

The Sermon in the Mount. Printed by 
0. Whittingham, nnifonaly with the Tk»m$ 
Buies bound and clasped. e4ino. Is. 6d. 

Sewell.— Amy Herbert. By a Lady. 

Edited by the Bev. William Sewell, B.D., 
Fellow and Tutor of Exeter College, Oxford. 
New Edition. Fcp. Svo. price 6s. 

Sewell.“The Earl’s Daughter. By the 

Author of Jmy Herbert. Edited by the Rev. 
W. Sewell, B.D. 2 vole. fcp. 8ro. 9s. 

Sewell. — Gertrude : A Tale. By the 

Author of Amy Herbert, Edited by the Rev. 
W. Sewell, B.D. Fop. Svo. price 6a. 

Sewell. —Margaret Percival. By the 
Author of Amy Herbert. Edited by the Rev. 
W. Sewell, B.D. 2 vols. fop. Svo. price 12s. 

By the same Author, New Editions, 

Ivors. 2 vols. fop. 8vo. price 128, 

Cleve Hall. 2 vols. fop. 8vo. price 128. 
Katharine Ashton. 2 vols. fcp. 8vo. 128. 

The Experience of Life. Fop. 8vo. price 7s. 6d. 
Laneton Parsonage : A Tale for Children, on 
the Practical XJse of a portion of the Church 
Cateoliism. 2 vols. fop. Svo. price 12s. 

> Readings for Every Day in Lent : Compiled 
from the Writings of Bisaop Jebxmx 
Tavlob. Fop. Svo. price 6s. 

Readings fbr a Month preparatory to Confirma- 
tion : Compiled from the Works of Writers 
of the Early and of the English Church. 
New and cheaper Edition. F^. Sro. 4e. 


Bowdler’s Family Shakspeare : In which 

nothing is added to the Original Text; but 
tl^e words and expressions are omitted 
which cannot with propriety be read aloud. 
Illustrated with CThirty-stt Vignettes en- 
graved on Wood from originfd Designs by 


e. OOOXX, 

S. COOXB, 
a. HOWJLXB, BO. 
a. suroLBToa, 
a. saxBKB. bX 


T. SIOtHiB]), B.A. 

a. iHOKSoa, BkI. 

B. WBSTXXiB. B.A. 

B. WOBBVOBDB. B.A. 


New Edkion, printed in n more oooven^t 
fiirm. 6 vols. frp. Svo* prioe SOs. doth; 
separately, 6s. eacn. 

; V ^^babt EDiTxoir, with ths saxos Ulaitrattois, 
in One Volume, medium 8vo. prioe 21s. doth. 




Sharp’s Hew British Gazetteer, or Topo^ 

grimhical Dictionary of the British Islands 
and Narrow Seas ; Comprising concise De- 
•criptions of about Sixty Thousand Flac^, 
Seats, Natural Features, and Ob^ts of Note, 
founded on the best authorities. 2 vols. 
Svo. price £2, ICs. 


" We hare already had oc - 1 
eaaion to mention tfiio book, 
and a careful examinatiou or 
Its contents has convinced us 
of its areai value. The re> 
markable dearness with 
which Its condensations and 
abbreviations are made a;> 
pears to ns its most ad- 
mirable feature. We have 
no book of similar bulk in 
the laitffuoge containing any- 
thing like the amount of in- 
formation of various kinds 
so wdl arranged andeo easily 
accessible as in tl'is new ga- 
zetteer. Every article bears 
the mark of studied, careful, 
and exact compilation. It 
comprehends lioth the topo- 
gra;my and the hydrograpliy 
of die United Kingdom, and 


is constructed on the plan 
of facilitating reference by 
bringing tog^er as many 
articles as possible undOT 
distinct beads All the po- 

sitions have been retaken 
from the maps ; and not only 
the county out the Quarter 
of the county given in which 
a name might be looked for. 
We must, in short, repeat 
with a liberal acquioscenco 
what Mr. Sharp hliiiself re- 
marks of his five years' dili- 
gent labour, that It will be 
found to comprise, in a dear 
and legible tyiie, more sub- 
stantial information, collect- 
ed from original sources, and 
put into a convenient form, 
than the bulkiest of its 
dass.*^ ExjUCurBX. 


Short Whist; its Rise, Progress, and 

Laws : With Observations to make any one a 
Whist-Player. Containing also the Laws of 
Piquet, Oassino, Ecart4, Cribbage, Back- 
gammon. By Major A. New Edition ; to 
which are added, Precepts for T^os, by 
Mrs. B. Fop. Svo. 8s. 

Sinclair. — The Journey of Life. By 
Cathebike Sinclaib, Author of The Busu 
ness of Life. New Edition. Fcp. Svo. 5s» 


Sir Roger De Coverley. Prom the Spec- 
tator. "^With Notes and Illustrations, by 
W. Henet Wills ; and 12 Wood Engrav- 
ings from Designs by F. Tatlbe. Second 
and cheaper Edition, Crown Svo. lOs. 6d. ; 
or 218. in morocco by Hayday. — An Edition 
without Woodcuts, in 16mo. prioe Is. 

The Sketches: Three Tales. By the 

Authors of Amy Herbert, The Old Man^s 
Home, and Hawkstone. The Third Edition ; 
with 6 Rlustrations in Aquatint. Fop. Svo. 
price 4s. 6d. boards. 


Smee’s Elements of Electro-Metallurgy. 

Third Edition, revised, corrected, and con- 
siderably enlarged ; with Electrotypes and 
numerous Woodcuts. Post Svo. lOs. 6d. 


Smith (G.) — History of Wesleyan Me- 
thodism : VoL. T. Wesley and his Times. 
By Geoeoe Smith, F.A.S., Member of the 
Royal Asiatic Society, &c.j Author of Sacred 
Annale, or Beeearehet into the History and 
Bdiyion cf Mankind, Ac. Crown Svo. 
with 8 Facsimiles of Methodist Society 
Tickets, prioe 10s. 6d. cloth. 
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to Nineveh and the Assyriviis. Traneltted 
{jwm the Hebrew, with Histoiioal Intro* 
duoUonfl and Notes, exhibiting the principal 
Besulte of the recent Hiawertes. Bj 
Obobos Takob Smith, B.iL. Post 8vo. 
with a Map, price lOf. ^ doth. 

Smith (J.) —The Voyage and Shipwreck 

of St. Fatil : With Dissertations on the Life 
and Writings of St. Luke, and the Ships and 
Navigation of the Ancients. Bj Jahbs 
Smith, of Jordanhill, Esq., F.E.S. Second 
Edition I with Charts, Views, and Wood- 
cnts. Crown Svo. 8s. 6d. 

A Memoir of the Eev. Sydney Smith. 
By his Daughter, Ladt Koliaio}. With 
a Selection from his Letters, edited by 
Mbs. AnSTiH. New Edition. 2 vols. Svo. 28s. 

The Eev. Sydney Smith’s Miscellaneous 

Works t Including his Contributions to The 
Edinburgh Beview. Three Editions ; — 

1. A Libsabt Enmoir (tbe Fourth), in 8 voU. 8ro. 
with Portrait, 80a. 

t. Ciomplate in Oira Voptncs, with Portrait and Tigr 
nette. Square crown Svo. price 21a. (doth : or SOa, 
bound in calf. 

8. Another Nxw Enmoir, in 8 vola. fcp. Svo, price 218. 

The Eev. Sydney Smith’s Elementary 

Sketches of Moral Philosophy, delivered at 
the Boyal Institution in the Years 1804, 
1805, and 1806. Third Edition. Fcp. Svo. Ts. 

Snow.— A Two-Years’ Cruise off Tierra 

del Fuego, the Falkland Islands, Patagonb, 
and the Eiver Plate. A Narrative of Life 
in the Southern Seas. By W. Paekee 
Snow, late Commander of the Mission 
Yacht AHen Qardtner; Author of “Voyage 
of the Prince Albert in Search of Sir John 
Franklin.” With 3 coloured Charts and 6 
tinted Illustrations. 2 vols. post Svo. 248. 

*' A Boidnaon'Cmaoe atyle Islanda, with the dan|»r8 of 
of narration, and a kind of their navigation and {m pe- 
roogh and pictureaque treat* ouUar character of the Biver 
ment, auataln the intereat of Plate, have a novelty bej^d 
the nautioal deacnptlona theoominonrunofyoyagu«. 
more than xn^t be aup- The adventure# in Tierra del 
p(Mwd ; the wild and violent Puego arc very intereatlng." 
weather of the Falkland Spbctazob. 

Eobert Southey’s Complete Poetical 

Works ; containing all the Author's last In- 
troductions and Notes. The Library Edi- 
tion, complete in One Volume, with Por- 
trait and Vignette. Medium 8vo. price 81 b. 
doth j i2B. bound in morocco. — Also, the 
Pint collected Edition, in 10 vols. fcp. Svo. 
with Portrait and 19 Vignettes, price 85s. 

Select Works of the British Poets ; from 
Ohanfieir to Lovdaoe inclusive. With 
Biographical Sketches by the late Eobbbt 
SoiTTHBE. Medium Svo. price 30s. 


6G«iiiy% 4k>m8pofi40iiee. — Seldctiout 

from the Lettem of Bofamt Sout^, Ac. 
Bditad ^hia Son-in-Law, the Be?, John 
Wood wabtbib^ B.D., Vicar of West 
Tarring, Sussex. 4 vols. post Svo. price 42s. 

Ihe ZJfe and Correspondenioe of the late Bobert 
South^. Edit^ by his Son, the Bev. 
C. 0. Bouthey, M.A., Vicar of Ardleigh. 
With Portraits and Landscape Illustra- 
tions. 6 vols. post Svo. pfioe 638. 

Southey’s Doctor, complete in One 
Volume. Edited by the Eev. J. W. Wabtbe, 
B.D. With Portrait, Vignette, Bust, and 
coloured Plate. Square crown Svo. 218. 

Southey's Commonplace-Books, complete in 
Four Volumes. Edited by the Eev. J. W. 
Wabteb, B.D. 4 vols. square crown Svo. 
price £8. ISs. 

Each Comnuynplac&Sook, complete in itself, may bo 
had aeparately, as follows :*- 
First Sbbibs— CHOICE PASSAGES, Ao. 18s. 

SBOOin) SSBISS'- SPECIAL COLLECTIONS. ISa. 
Third Sbrxbb- ANALYTICAL READINGS. 218. 
Fourth Srrxxb- ORIGINAL MEMORANDA, &c. 218. 

Southey’s Life of Wesley ; and Eise and 

Progress of Methodism. New Edition, witl 
Notes and Additions. Edited by the Eev 
0. 0. Southey, M.A, 2 vols, Svo. witl 
2 Portraits, price 28e. 

Spottiswoode.— A Tarantasse Jonme;; 

through Eastern Eiissia, in the Autumn o 
1856. By William Spottiswoode, MA- 
F.E.S. With a Map of Eussia, severs 
Wood Engravings, and Seven Illustration 
in tintedi Lithography from Sketches by tb 
Author. Post Svo. price 10s. 6d. 

Stephen.— Lectures on the History ( 
France. By the Eight Hon. Sib Jami 
Stephen, E.C.B.,LL.D., Professor of Modei 
History in the University of Oambridg 
Third Edition. 2 vols. Svo. price 248. 

Stephen.— Essays in Ecclesiastical Bi< 

graphy ; from The Edinburgh Beview. ] 
the^ht Hon. SiB J ames Stephen, E.0.1 
i[iL.D., Professor of Modem History 
the University of Oambridge. ThirdE 
tion. 2 vola. Svo. 248. 

Stonehenge.— The Greyhonnd : Being 

Treatise on the Art of Breeding, Eeori 
and Traiumff Greyhounds for Public E 
ning; their Diseases and Treatment: 0 
taiung also Eul^ for the Management 
Oouramg Meetings, and for the Deoisioi 
Courses. By Stonshenos. WithFros 
piece and Woodcuts. Square crown ( 
price 218. half-bound. 



Strickland. -Lives or tne Queew of 

England. By Aaims SraoiCLAKD. Dedi- 
cated, by express permission, to Her Ma- 
jes^. Embellisbed with Portraits of eveiy 
Queen, engraved from the most autheiltio 
flources. Complete in 8 vols. post 8vo. price 
7s. 6d. each. — Any Volume may be had 
iej^arately to complete Sets. 

Memoirs of Bear-Admiral Sir William 

Symonds, Knt., O.B., P.E.S., late Surveyor 
of the Kavy. Published with the sanction 
of his Executors, as directed by his Will; 
and edited by J. A. Shaep. 8vo. with 
Plates and Wood Engravings. 

[In the press, 

Taylor.— Loyola: and Jesuitism in its 

Budiments. By IsAAO Tatlos. Post 8vo. 
price lOs. 6d. 

Taylor.— Wesley and Methodism. By 

Isaac Tatlob. Post 8vo. Portrait, lOs. 6d. 

Thacker’s Courser’s Annual Bemem- 

brancer and Stud-Book : Being an Alpha- 
betical Betum of the Bunning at aU the 
Public Coursing Clubs in England, Ireland, 
and Scotland, for the Season 1856-57 ; with 
the Pedigrees (as far as received) of the 
Doos. By Bobebi Abbah Webse, Liver- 
pool. 8vo. 21s. 

V Publiidied annuaUy in October, 

* Thirlwall.— The History of Greece. By 
the Bight Bev. the Lobd Bishop of St. 
Datip’s (the Bev. Connop Thirlwall). An 
improved Library Edition ; with Maps. 8 
vols. 8vo. price £3.— An Edition in 8 vols, 
fcp. 8vo, with Vignette Titles, price 28i. 

Thomas.— Historical Notes relative to 

the History of England; embraoi^ the 
Period from the Accession of Ein^ Hemj 
Vin. to the Death of Queen Anne mcluiive 
(1509 to 1714) : Designed as a Book of in- 
stant Beference for the purpose of ascer- 
taining the Dates of Events mentioned in 
History and in Manuscripts. The Names 
of Persons and Events mentioned m History 
within the above period placed in Alphik 
betical and Chronological Order, with Dates ; 

' and the Authority from whence taken 
srren in each case, whether from Printed 
History or from Manuscripts. By E. S. 
Tuoxas, Secretary of the Public Beoord 
Department, 8 v&. royal 8vo. price £2« 


Thomson (the Bev. Dr.)— In Oiiliiiia 

the neoesM^ Laws of Thought: A IkuetiM 
on Pui« ana Applied Logie. ByWnmir 
THOKSOir, D.D., Provost of Queen’s Od- 
Ic^ Oxford. Ftfuiih Mtion^ carefully re- 
visdd. Eop. 8ro. price 7s. 6d. 

Thomson’s Tables of Interest, at Three, 

Four, Pour-and-a-Half, and Fire per Cent,, 
from One Found to Ten Thousand, and from 

1 to 865 Days, in a regular progresaion of 
single Days; with Interest at aU the above 
Bates, horn One to Twelve Months, and 
from One to Ten Years. Also, numerous 
other Tables of Exchanges, Time, and Dis- 
counts. New Edition. 12mo. price 8s. 

Thombury.— ShakBpeare’sEnglfilhd; or, 

Sketches of Social History during the Beign 
of Elizabeth. By G. W. TnOBUBimT, 
Author of jffistory of the Bueeaneers, Ac. 

2 vols. crown 8vo. 218. 

*'A work which stands unrivalled for the variety 
And entertaining oharaoter of iti contents, and which weU 
deserves a place on the library-shelf, hv the side either of 
the historians of England or the prince of dramatists.** 

JoHX Bun;. 

The Thumb Bible ; or, Vefbum Sempi- 
temum. By J. Tatiob. Being an Epi- 
tome of the Old and New Testaments in 
English V erse. Beprinted from the Edition 
of 1693 ; bound and clasped. 64mo. Is. 6d. 

Bishop Tomline’s Introduction to the 

Study of the Bible : Containing Proofs of ' 
the Authenticity and Inspiration of the 
Scriptures ; a Summary of the History of 
the Jews ; an Account of the Jewish Sects ; 
and a brief Statement of Contents of seve- 
ral Books of the Old Testament, New Edi- 
tion. Fop. 8vo. 5s. 6d. 

Tooke.— History of Prices,' and of the 

State of the Circulation, during the Nine 
Tears from 1848 to 1856 inclusive. Form- 
ing Vols. V. and VI, of Tooke's Kutorg of 
Prices from 1792 to the Present Time\ and 
compiling a copious Index to the whole of 
Che Six Volumes. By Thouas Toma, 
F.B.S. and WiiLiAU Newiiasoh. 2 voli. 
8vo. price 52s. 6d. 

Townsend.— Modem State Trialsrevised 
and illustrated with Essays and Notes. By 
W. 0. TowNBXin), Esq., MX, Q.O. % roll. 
8to. price SOi. 







